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1. INTRODUCTION

This report presents the acquistion costs determined
for the NASA family of commuter airplanes. The costs of
the baseline designs are presented along with the
calculated savings due to the commonality in the family. A
sensitivity study is also presented ¢to show the major
drivers in the acquisition cost calculations.

Ref. 1 and Ref. 2 are previous reports detailing the
designs for this family of commuter airplanes. Ref. 3 was
used to calculate the cost of <the advanced technology
turboprop engines. Ref. 4 contained a method for
determining the cost of the propellers. The development
and production costs were calculated with the equations of
Ref. S. Input into estimating the rates for engineering,
tooling, and manufacturing was given by Ref. & and Ref. 7.
The avionics costs were estimated with the information in
Ref. 8.

Chapter 2 presents the baseline costs as calculated
with Nicolai*s method. The commonality of the airplane
designs will effect the calculated baseline costs, as
presented in Chapter 3.

Chapter 4 presents a comparison of the estimated costs
for ¢this commuter family with ¢the actual prices for
existing commuters. Ref. 9 was used to obtain current cost
statistics.

Chapter 5 shows the sensitivity of the acquisition
cost to various parameters in the cost equations. The
direct operating costs were then calculated with two
different methods and the results are presented in Chapter
6.

Appendix A presents <the cost calculations for the
engines and counter—rotating propellers. Appendix B
presents the baseline cost calculations for the various
airplanes in the regional transport family.

The effects of commonality on acquistion costs are
ctalculated in Appendix C. The Class Il component weight
breakdown of Ref. 2 was used in this analysis.

Appendix D shows the sensitivity calculations of the
cost to various costing parameters. A computer
spreadsheet, SuperCalc3, was used to make the necessary
calculations.

Appendix E presents the calculations for the direct
operating costs, with and without commonality.



2. BASELINE ACRQUISITION COSTS

The purpose of this chapter is to present the baseline
acquistion costs for the NASA family of regional turboprops
as described in Ref. 1 and Ref. 2. The baseline costs are
defined as the original costs calculated for each Class II
commuter configuration. These baseline costs are computed
for each airplane individually without accounting for any
commonality in design or manufacture. )

Multiple references were necessary to reasonably
calculate the acquisition costs for the commuters. Ref. J
was used to calculate the engine costs. Ref. 4 served as a
source for propeller cost analysis. The majority of the
manufacturing and development costs were estimated with the
help of Ref. S. Ref. 6 and Ref. 7 were used to estimate
the hourly rates for engineering, tooling, and
manufacturing. The avionics cost was approximated with the
information in Ref. 8.

The engineering calculations for koth the engines and
the propellers are contained in Appendix A. Appendix B
shows the calculation details for the baseline cost of each
airplane in the family. The cost equations of Ref. T were
programmed into a computer spreadsheet to generate the
engineering calculation printouts.

The total cost per airplane for each airplane size is
presented in Table Z.1. Since the equations of Ref. 3 are
based on conventional single-body configurations, the
estimated <cost of both the 73 passenger and the 100
passenger single—-body airplanes are also presented. The
savings in empty weight between these airplanes and their
twin—body counterparts translated directly into a savings
in cost. These baseline costs are also shown in Figure
2.1, for ease of comparison.

Several assumptions were made in the cost
calculations. First, it was necessary to estimate a cost
escalation factor to extrapolate <the costs into the mid
1990's. By studying financial trends and with the help of
the financial statistics of Ref. 10, the cost escalation
factor was estimated as 3.00. This does depend on the
inflation rate and other economic conditions, so this could
vary in the cost projection. :

All of Nicolai's costing equations are based on the

AMPF. weight of the airplane. Since this weight is not
known ,specifically for each of these airplanes, it was
necessary to estimate a value. From the statistics in Ref.
S, an average ratio of AMPR weight to airplarne empty weight
2



was calculated to be 0.66. This ratio was utilized to,
estimate the AMPR weights.

The avionics cost was roughly determined with the help
of Ref. 6. However, there are so many variations even in
the same category of equipment that the actual cost could
easily change. For increased fine tuning of the avionics
cost, more specifications on the needed avionics
characteristics would be required.

The cost figures quoted for initial production include
the amortization of the development, testing, and
evaluation. These costs are estimated to spread over the
first four vyears of production, which translates into the
first 192 airplanes produced in each size category. The
figures quoted for further production do not include DT&E
costs. It was assumed that 500 production airplanes of
each size would be produced overall.

Table 2.1——Baseline Acquisition Costs.

Airplane Initial Prod. Additional Prod.

(incl. DT&E) (Production only)
25 Pax 8,667,362 i © 7,363,869
36 Pax 9,490,391 7,948,048
50 Pax 10,428,089 8,611,920
75 Twin 15,682,836 13,069,257
100 Twin 17,121,109 14,079,259
75 Single 16,9€1,832 13,981,566
100 Single _ 19,652,852 15,851,342
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S. EFFECT OF COMMONALITY IMPLEMENTATION

The purpose of this chapter is to present the effects
of commonality on the acquisition costs of the commuter
family. Several parts of the commuter were designed to be
interchangeable between the different airplanes. These
aret

1. Nose gear.

2. Main gear.

I. Vertical tail.

4. Horizontal tail.

S. Nose cone.

6. Fuselage section with wing torque box.
7. Tail cone.

8. Ning-

By producing these pieces of the airplanes in greater
quantities, it was hoped that the cost of the airplanes
could be driven lower than normally would be possible if
each airplane were developed individually. This is the
theory of commonality.

Appendix C contains the detailed printouts of the

commonality trade study. By utilizing commonality in the
airplane designs, the empty weights of four sizes of

airplanes were increased. This phenomenon creates an
initial cost penalty in those airplanes due to the
additional weight. However, the mass production of the

common parts produces an average savings per common part-
When added together, the savings per part sums to an
overall savings per airplane. This savings offset the
4nitial penalty due to weight, so the overall airplane
costs are driven below the baseline costs.

As shown in Appendix C, the decrease in cost due to
commonality is a result of several factors. Tooling costs
decrease as less dies have to be made and workers become
much more efficient as production amounts increase. The
cost of raw materials decreases with a larger common
inventory. Manufacturing labor and quality control become
more efficient with increased exposure ¢to the same
products. These are all general reasons why the concept of
common airplane parts can be a large contributor to keeping
acquisition costs low. .

S



Tables 3.1 through 3.6 show in detail the savings
which were gained by producing the parts common to all the
airplanes. Table 3.7 contains the average savings achieved
by all the common production sections. A comparison of
acquisition costs with and without the commonality
implemented is given in Table 3.8.

Figure 3.1 shows the baseline costs for the airplanes
relative to the <costs with commonality implemented. The
average savings per airplane shifted the cost curve down as
shown in Figure 3J.2.

Systems commonality was accounted for in the baseline
acquisition cost models. From a maintenance and spares
point of view, ¢this type of commonality was so desirable
that it was designed in initially. The configuration of
the systems will be common through the entire fleet, with
increasing system weights resulting from more of each
component on the larger airplanes. It was & decision of
the design team that a 10% reduction in DOC maintenance
costs could be assumed due to the system commonality.

Commonalizing the handling qualities of the commuter
family was important for pilot certification and education.
The direct operating costs will be kept 1lower as the
airliners can cross—certify pilots ¢to fly all of the
airplanes in the fleet. Less crews will be needed as
stand-by. It will also benefit the manufacturer by keeping
the FAA certification costs much lower.

The effects of commonality on the numerical estimates
for the direct and indirect operating costs is included in
Chapter 6.
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d. COMPARISON WITH EXISTING AIRPLANES

The purpose of this chapter is to gain the necessary
perspective to interpret the cost figures presented within
this report. Ref. 9 was used to obtain many of the cost
figures of current production commuter airplanes.

Table d.1 contains the prices quoted for the various
commuters. The ballpark range in price is from 3 million
to 16 million. These prices are graphed as a function of
payload in Figure 4.1.

All existing commuters wused for this comparison are
pressurized airplanes. Most of them are not US companies.
The only US commuter airplanes listed were in the 9 to 20
passenger range, which is not really in the design range
for this family of commuters. .

Many of the existing commuter airplanes were designed
for a much lower cruise speed and a shorter range with full
passenger loads- These factors affect the costing
analysis, $0 direct cost comparisons would only be
legitimate between airplanes of equivalent performance
specifications.

Table del-=Acquisition Costs of Existing Commuter
Airplanes.

Number of Price-USS$
Airplane Passengers Millions
ATR 42-200 a6 - 7.00
ATR 72 70 8.65
‘BAC Jetstream 31 18 2.85
BAC Super 748 4g 6.00
BAC ATP 6d 9.20
BAC 146-100 82 14.00
BAC 146-200 100 15.00
IPTN CN-235 dad $.70
DHC Dash 7 S0 750
DHC Dash € 37 $.50
€£MB-120 Brasilia 30 4.99
Fokker F27 MkSO00 52 6.50
fokker S0 SO 7-.50
Fokker F28 Mk3000 €S 9.00
Fokker F2z8 Mkd4000 85 12.00
Fokker 100 107 16.00
Saap 340 IS $.-75

13
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According to the comparison of Figure d.1, the initial
baseline costs calculated for the commuter family are
reasonable or low at the higher passenger capacities.
However, the numbers appear too high at the lower end of

the passenger spectrum. Implementing commonality evenly

over the entire family shifts the cost curve down and to
the right as shown in Fig. 3.2. This decrease in cost
which the commonality provides could be applied to the
family in a more tailored fashion to achieve -a cost curve
comparable with existing prices.

ORIGINAL PAGW yg
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S. SENSITIVITY ANALYSIS

The purpose of this chapter is to present the
sensitivity of the airplane costs to various costing
parameters. A computer spreadsheet was used to generate
the actual sensitivites for each airplane individually.
Appendix D contains the detailed calculations for this

chapter.

The sensitivity equations were found by calculating
the partial derivatives for Nicolai's cost equations. The
derivatives were also calculated for the engine and the
propeller cost equations.

Section D1 of Appendix D contains the calculated
sensitivities for the development phase. These numbers are
for ¢the entire quantity of development models, which was

selected as three (3). Section D2 shows the calculated
senstivities for the production models of the commuter
family. The numbers shown there are per the entire
quantity of production airplanes, chosen to be 3500

airplanes.

In the production phase, the maximum cruising speed,
S, appears to be the major driver for the engineering cost,
the manufacturing labor cost, and the quality control cost.
The quantity of airplanes, @, is the most influential
variable for the the material and equipment cost. The cost.
of tooling is most influenced by the rate of production, R,
and it is also the only cost affected by the production

rate. .«

In the development phase, the quantity of airplanes is
the .major driver in every cost equation. For the tooling
costs, the production rate is second to the quantity. The
cruising speed becomes the second most influential
variable in @all other equations, while the AMPR weight is

least influential.

le



$5,572/block hour for the 100 passenger model. This is
further broken down per passenger per flight, costing on
the order of $97 per flight for a customer on the 25
passenger airplane. This decreases to only $36 per flight
for a customer on the 100 passenger commuter.

8. Commonality among the commuter family brought the
direct operating costs down between 9 and 10%. Table 6.1
through 6.3 contain the calculated costs.

7.2 Recommendations

1. Tailoring of the cost curve for actual airplane
acquisition pricing should be considered to better compete
in all areas of the commuter market.

2. Direct operating costs should be further
researched for the commuter family. Detailed analysis into
the theory of <the DOC calculations would lead to more

precise conclusions.

3. Trade studies and market surveys will give
addiitional insight into the feasibility of the proposed

cost model for this project.

PRECEDING PAGE BLANK NOT FILMED
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APPENDIX A: ENGINE AND PROPELLER CLSTS.

The purpose of this appendix is to show the detailed
engirmeering calculations for the engine costs and the
proreller costs. Fefe. 1 and Fef. Z were used as sources
for the necessary data. Fef. & contained equations to
estimate ypropeller costs and Fef. T presented information
ovi engine costinrg.

Contents padge
1. Propeller costs Az
1.1 S5O0 SHP Engine AZ
1.2 11,000 SHP Engine Az
e Erngine Costs AZ
2.1 5500 SHP Engine =z
2.2 11,006 SHP Engine Az
2. Total Costs AZ

Al



Al. Propeller Costs:

Egqn.: Cost/prop =

(Method of Fef.

)

: 2,0.12

$T50.11 * D_° % (E_/D_“»
P PP

1.1. Engine: Ep = S500 shyp, DF = 10 f¢t.
Cost/prop = $350.11%(10) “*(5500/100) " 1<
Cost = $56,630/prop * (I prop/engd® 3
Cost/eng. = $337,721
1.2 Engine: EF = 11,000 shp, Dp = 14 ft.
—e g g B . L2 012
Cost/prop = $350.11%(1d) % (11000/¢1d)>™)
Cost = $111,2eS/prop¥* (2 prop/eng) *3
Cost/eny = $&&67,530
AZ. Engine Costs? (Method of Ref. 3D
e g 0.3
Eqn.: Cost = 1.908% » 10° (shps10%)
2«1 Enginet Shp = S500 shp.
Cost/eng. = 1.%02% » 10 n¢=s00s10%y O F
Cost/eng. = $1,123,241.
P Erigine: Sty = 11,000 shp.
e - & . R L 0.8
Cost/eng. = 1.905% »x 10 «(11,000/10 )
= $2,060,147.

Cost/eny-




AZ. Total powerplant costs.

Table A.1——Powerplant costs.

SHP Evigine Proyps. Total

S500 1,183,241 T3, 7E 1,325,022

11000 2,060,147 EET ,TI0 $2,727,733
G T Frall 18

QF FOOR QUALITY.




APPENDIX FE: DETAILED CALCULATIONS OF BASELINE ACRUISITION
CiISTS.

The purpose of this appendix is to provide insight
into the engineering calculations for haseline acguisition

coste- These estimate both the initial estimated pricing
reeded to offset the FRDTRE costs, and the subsequent
pricing for additional production airplanese. The

calculations were done with the help of & SuperCalcl
spreadsheet ueing the eguatione of FRef. T.

Contents page
Bi. 2% passenger Bz

BZ. T& passenger B&

B3. S0 paccsenger B1O
Bd. 75 passenger, twiv—pody Eld
BS. 100 pascsenger, twin—hody ' - EBiz
B&. 75 pascsenger, single—body BZ2
B7. 100 passenger, single-hody Bz&

E1l
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Ci ECOR QUALITY,

COST ANALYSIS FOR NASA COMMUTER FAMILY: 25 PAX

Development and Production Costs

Inputs

1.

-~ .

d.

Time = 1937
Empty Weight (lhs) = 16050
AMPR/Empty Weight = . B
AMPF. Weight, A (lbs) = 105973
Maximum Speed, 8 (kts) = g1
Flight Test Guantity, & D = =
Production Ruantity, @ P = SO0
Production Fate (planes per month) = d
Flight Test Rate = 1
Total Production, @ D + & P = SOT
Evigine = 1523022
Avionics = ZS0000
Erigirneering Dollar Rate = (3=
Cost Escalation Factor = >
Marufacturing Dollar Rate = S0
Tooling Dollar Rate = S5

Engirneering Hourst

E

= QO.OTVEF(AY O.THLI*(S) L TRER () "0 183

Development:

D, (hours) = TEZISS.T

Fate = 8]

~Cost, dollars = d&eFId2es
Production?

E, Chours) = 1122899,

Fate = =31

Cost, dollars = 72Iead3s

Developmenrt support:

D

Flight

F

= Q.O0STISH(AIT0.87TIX(SHY 1 .23 DY 0.3dL
D, dollars = 10437266

Test COperations:

= 0.0012dd% (A 1 16%¥(SH)"1.371#(& D) 1.2E1

F, dollars = 27364073,

Toolings:

T

(Z2d-1)

(zd-2)

(2d4-=27

= . OLZ7HCAY 0. 7LA%(S) "0 ETIRCHY "0 17EH(R) "0, 0kL

(2d-d)
BZ |



Development:

T, hours = 13256352,
Rate = =5

Cost, dollars= 75309740

Production:

T, houre = 2122166,
Fate = : S5
Cost, dollars = 1.1672et

Manufacturing Lakor:
L = o SR (AY 0. TAR(EY 0. SATH (RN 0524 (2d4-5

Development:

L, houres = 1289951 .
Fate = SO
Cost, dollars = £dd37SEl

Productiont

L, hours = 17597328
Rate = =0
Cost, dollars = 5. 7990eS

thuality Controlt:
Q/C = Q.13%L (2d-£&)

Development:

w/C, hours = 167693 .6
Rate = 50
Cost, dollars = STEALTT .

Production:

@/C, hours = 2227731,
Rate = 50
Cogt, dollars = 1.1479e2

Material and Egquipment:
M = Z5.672%(A)0.65%%(S) 0. 6Zd* (G 0. 72 (2d4=7)

Development:

M, dollare = Ade70oTY.
Production:t
M, dollars = 2.ESZ20el

. R 12
NAPRRF RN FLV 0

<o FOOR QUALITY
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CITGIMA

FICGINAL PAGE IS

QOFE POOR QUALITY, ,

Engine and Avionics?

1]
.

Engines:

Unit cost, dollars =

1523028

Total Cost = lnit cost * N Engines * W

Development:

Cost, dollares =
Production:
Cost, dollarse =

F1ISL3L

1.5230e%

Avionics = cost per aircraft * &

Development:

Cost, dollares =
Production:
Coet, dollars =

3. Total DT&RE Cost:

Airframe Engineering
Development Support
Flight Test Aircraft
Evigines & Avionics
Mawn. Labor
Material & Eguipment
Tooling
Huality Control
Flight Test COperations
Test Facilities

Sukhtotal
Profit (10% of subtotal)
Total DT&E Cost
10. Total Production Cost:

Engine & Avionice
Marufacturing Lakor
Material & Equipment
Sustaining Engineering
Tocling

Muaality Control
Manufacturing Facilities

Subtotal

2250000

dEeFFI2ET

10437264

1.6735e2
11332132
4337531
670379,
72409740
SI84677 .

2736403,

0

- ~ = - =
2.2752e

Z2TS1ET6

2.5027ed

1.29%20e7
S.T7IF0e=
F&T20ed
72925d35
1.1672e2
1.145%el

O



Profit (10% of suktotal) T.3d72e
Total Production Cost AN -
11. Ihvit Cost:

Amortization of FRDTRE Cost over first four years:@

Linits = # Years * R * 12 = 132

Cost = Z.B027ed

Cost/linit = 13034335,
Cost per Production Linit:

Cost = TaS1Ied

Unite = 00

Cost/ Unit = TILTSET.
Unit cost for first 192 airplanes =

Lnit cost for further production units =

CEYRIAT TASTE IS
O CINAL TAGE IS

OF POOR QUALITY



BZ.

COST ANALYSIS FOR NASA COMMUTER FAMILY: 3& PAX

Development and Production Costs

Inputs: Time = 1327
Empty Weight (lhke) = 20177
AMPE/Empty Weight = s BE
AMPE Weight, A (lhs) = 17316,

Maximum Speed, S (kts) = 412

Flight Tecgt Guantity, & D =

Production Guantity, & P = 500

Production Fate (plares per month) =
Flight Test Fate =

Total Production, @@ D + & P = 507
Engine = 1523022
Avionice = 7SO000

Engineering Dollar FRate =

Cost Ecscalation Factor =

Marnufacturing Dollar Fate =

Tooling Dollar Eate =
Evgineering Hours?

E = D.03%%(A) 0. 771# (S 1. 526% (1) "0. 187

Development:

D, (hours) = Seedd7 7

Fate = &S

Cost, dollars = S&3213100
Production:

Ey, C(hours) = 1345710,

Fate = &S

Cost, dollars = 57471156

Development support:

D = Q.Q0STZ5x(A) 0. 27I%#(S) " 1.89%(Q D) 0.3d&

D, dollars = 12745206
Flight Test Uperations:
F = 0.0012dd% (A 1.16%(5)"1.371%(Q D)"1.221
F, dollars = TSI

Tooling:

¢2d-1)

(2d-2)

(2d-30

T = d.0127%CA)~0.76a%(S) 0. E9F% (1) “0. 17E%(R) " 0. 0k&

(2d—4)

BE



YYyoro Trw
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OF POOR QUALITY

Developmert:

™y
T
Lt
N
L0
w
0

T, hours =
Fate =
Cost, dollars=

-

N

L
(]
i
i
L
i
(XX}

Productiont

T, hours = 2527591 .
Rate = S5
Cost, dollars = 1.3302e2

S. Manufacturing Lakor:
L = ZE.Y983% (A 0. 7d%(8) "0 5dZ3# () "0. 524

Development:

L, hours = 1527372,
Fate = =0
Cost, dollars = TEeITITe0

Productions:

L, hours = ZOBAS0OIS
Fate = S0
Coet, dollars = 1.0423%e9
&. uality Control:
G/C = QO.13%L
Development:
@/C, hours = 1926780
Fate = 50
Cost, dollares = FRT1S19.
Production:
w/C, hours = 270OIEEL .
Rate = SC
Cost, dollars = 1.25d49%e2

7. Matevrial and Equipment:
M= ZS.672%CA) "0.6E9%(S) 0. 6Za* () "0. 772

Development:

M, dollars = S4d£S502.
Production:
M, dollars = Z.10d9ed

(2d4-5)

(Zd-£)

(2d4-7)

R7



Ergine and Avionics:

Engines: WUnit cost, dollar
Total Cost = Lnit cost * N Engines * &

Development:

Cost, dollars

Production:

Cost, dollars

5=

F13I213Z2

1.5230e7

Avioriics = cost per aircraft * I

Development:

Cost, dollars

Production:

Cost, dollars

Total DTRE Cost:

Airframe Engineering
Development Support
Flight Test Aircraft
Engines & Avionics
Mari. Labor
Material & Egquipment
Tooling
fuality Control
Flight Test COperations
Test Facilities

Sukbtotal
Profit ¢10% of subktotal)

Total DT&E Cost

Total Production Cost:

Engine & Avionics
Marnufacturing Lakor
Material & Equipment
Suetaining Engiveering
Tooling

tiuality Control
Mariufacturing Facilities

Sukrtotal

Z2BO000

11TE2132
7EI9TEOS
SAEBSOS .
FTTHITET

IFITI21F.

———— T —— = o ——— o —

————— —— — ——— — " f— —

1S23082

SEZT1FI00
12745206

1.3&65ce

Ioe2Z11.

1.2920e?
1.0d427e'?
Z.10d9e2
27471156

L3902 ed

1.354%ex



Profit (10% of suktotal) I.6127e2

—— —— ———_—— ——— —- ——— — (i S GRS S Sttt — " G — Y —

Total Production Cost J3.77dQe7

11. Unit Cost:

Amortizatiorn of RDT&E Cost over firet four years

Inits = # Years * F * 12 = 192
Cost = 2. 213e2
Cost/lnmit = 15423dd .

Cost per Production Lnit:

Cost = Z.3740e7
Lnite = S00
Cost/ Unit = ) 7343043,
Unit cost for firet 192 airplanes = 40371 .

]

it cost for further production units 7742043 .



l.

i

Tocling Doll

Engineerirngy Hours:

= ¥4

Development:
D,
Rat

Cos

Productiont

E,
FRat
Cos
Development suppo
D = Q.00832%
D,
Flight Test Opera
F =

Fy

Tooling:?

T A.0127%(

Fate

anr

ay"

{hours) =
e =
t, dollars

Choure)
e=

t, dollars
rt:

*#(AYTO.ZT73I*

dollars

tione:

dollars =

AY 0.78a% (5

COMMLUTER

1031495,
5
= & 7037202

1602081 .
=3
1.001T5e

(8" 1.89%(l

153443767

0.0012da% (A 1.1e%(8)»"1.371%*( D>~

Q02007 .

R0 . SRR (G

RN

A W OO ,-_L\Tu l‘)

OF POOR QUALITY]

0178 (R

BZ. COST ANALYSIS FOR NASA FAMILY: SO PA
Developmenrt and Production Coste

Input: Time = 1927

Empty Weight (lhe) = 2153

AMPR/Empty Weight = - 06

AMPF: Weight, A (lhs) = 16600.92

Maximum Speed, S (kte) = g1z

Flight Test Cnantity, & D = =

Production fDmantity, & P = SO0

Production Rate (planes per month) = d

Flight Test FRate = 1

Total Productiorn, @ D + 01 P = S03

Evigine = 1523022

Avionics = 750000

Ergirneering Dollar Rate = (3=

Cost Escalation Factor = A

Manufacturing Dollar Rate = =0

=

T

D) ~0.3dé

<2el

(2d=-1)

(2d-2)

(2d-3)

0. QEE

(2d-d)
B1O -
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ORICTIIAL PAGE I8
OFE POOR QUALITYJ

Development:

T, hours = 2003440,
Rate = =5
Cost, dollars= 1.105%ed

Froductions
T, hours = 2991211

Rate = S5
Cost, dollars = 1.6452es

Manufacturing Lakor:

A% (A 0.TA%(S) "0.SdIH (@ ~0. 52

L = 25.93d

Development:

L, houre = 1735637 .

Fate = =0

Coct, dollars = SFITLEAT
Production:

L, hours = 2d4535d11

Fate = 50

Cost, dollars = 1.2z2e6%e%

Huality Controls
O/C = O.13%L
Development:
/¢y hours = 2IISTO0E
FRate = 50

Cost, dollars = 11631530

Production:

/¢, hours = I189993.
Rate = =0
Cost, dollars = 1.59%50e
Material and Egquipment:
M = -4.b7 (A QL EEIR(SY T0O.ZA* () T0.T7IL

Development:

M, dollars &I365d4E.
Production:

J.&ldZer

M, dollars

(24-5)

(24-7)

El1
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10.

Engine and Avionics:?

Engines: it cost,

dollars

1S2T0ZE

Total Cost = Lnit cost * N Engines * @

Develoypment:

Cost, dollars =
Production:
Cost, dollars =

Avionics = cost per

Development:

Cost, dollavre =

Productiont

Cost, dollars =

Total DTARE Cost:

Birframe Engineering
Development Support
Flight Test Aircraft
Engirnes & Aviomnics
Man. Labor
Material & Eguipment
Toeling
@Muality Control
Flight Test Oyperations
Test Facilities

Suktotal

Profit (10% of suktotal)

Total DTRE Coct

Total Production Cost:
Engine & Avionice
Manufacturing Lakbor
Material & Eguipment
Sustaining Engirneering
TJooling ,
fuality Control
Marufacturing Facilities

Subtotal

(‘, :'.._.u it ia

OE POOR QUALITY

-

ER PRI=H Qi

1.5220e?

aircraft »* @

220000

T.75ed

7047202
15343767
Z.2IF0ed
11322132
ay92d4249
£T65ddE.
1.1052e2
11621530
JE02007 .

—— - ———— o — S S > T S b i S S S S T G S S e e

Te&ldZed

1.0017ed
1.£452ed
1.5950eE

— ————— — —— o S " Tt M S T S O Sl S e
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Profit ¢(10% of suhtotal) J.F1a5ed
Total Production Cost d « 3007
11. Linit Cost:

Amortization of RDT&E Cost over first four years:

Iinits = # Years * R o* 12 = 132
Cost = I.d870el
Cost/linit = 116167,

Coct per Production Lnit:

Cost = d . 300eT
Unite = =00
Cost/ lUnit = SA11920.

Ihmit cost for firet 192 airplanes = S
thyit cost for further production units = 2611320,

E1Z



Bd.
Development and Production Costs

Input:

Time =
Empty Weight
AMPR/Empty Weight =
AMPE Weight,
Maximum Speed,
Flight Tecst
Production

Production

Flight Test Rate =
Tetal Productior,

A

(lhs) =

(lhe) =

8 (kts)
Cuantity,
Duantity, ©
Fate

COST ANALYSIS FOR NASA COMMUTER FAMILY:

(plaries per month) =

0D +

|
(1
Fa
(WY
n

7% PAX

] =%
Lol
Lt

Poe o
[ R N )]
% I CX S L NN |

SO0
d
1

203

ot tad et

Engine =

Aviornice =

Evigirneering Dollar Rate
Cost Escalation
Marufacturing DJollar Rate

Tooling Dollar Rate

Engineering MHours:

Factor

2727733
7S0000
o

-r

50

b

E = Q.0TZF€%(AY " 0.7I1#(S) 1. S2€* () 0. 183

Development:

D, ¢(hours) =

Fate
Cost,

Production:

]

D = Q.00

=R Pt

dollars

E, (hours) =

Fate
Cost,

Development support:

dollars

D, dollars =

Flight Test COperations:

]

1dz9da

nodoa
0

201655

2313IT72.
85
1.303%7el

2ILTSEDD

*¥(AYTO.ETICSH N1 ..2F%(0 DY T0..3dE

F = 0.0012ad%(A>"1.16%(S)"1.371%( D>~ 1.221

Toolings:

Fy, dollars =

ToI20LE .

(2d-1>

(2d-2D

(2d-30

T = Aa.0127%(A) 0. TEA*(S) "0 2FF%(0) "0 175%(F) 0. 066

(Za-d)
Eid



. Bevelopment*

T, hours = 2065477,
FRate = _ =5
Cost, dollars= 1.57&0es

Productiont

T, hours = dzeSdId.
Rate = 55
Cost, dollars = Z.3dé0ed

5. Manufactuwring Labor:
L = 28.9S8d%(AY"0.7d% (87 "0. 543 % (0> 0. 5&d

Development:

L, hours = 2TT6523.
Rate = S0
Cost, dollars = 1.2&683ed
Production:
L, hours = JAA0406E
Fate = 0
Cost, dollars = 1.7320Ze9
4.  uality Control:
/¢ = 0.13%L
Development:
@/C, hours = I2I747 .9
FRate = 20
Cost, dollars = 16427376
Productions
@/C, hours = d4IST27 .
Rate = S0
Cost, dollars = Ze2d93ed

b d

7. Material arnd Equipment:
M = 25.672%(A) 083 (S) "0.62d*% (L) 0.792
Development:

M, dollare = S766d403.
Production:?

4.3977de

L]

M, dollare

(2d-£)

(2d4-7)

Bl



Z. Engine and Avionicss

Engirness: LInit cost,
' Total Cost =

Development:

Cost, dollare =
Production:
Cost, deollare =

Avionics = cost per

Developmenrt:

Coet, deollars

Production:

n

Cost, dollars

F. Total DT&E Cost:

Airframe Engineering
Development Support
Flight Test Aircraft
Erigines & Avionics
Man. Lakor
Material & Eguipment
Toeling
tuality Control
Flight Test Operations
Test Facilities

Suktotal

Profit (10% of suktotal)

Total DTRE Coct

160. Tetal Production Cost:
Erigine & Avionics
Marufacturing Lakor
Material & Equipment
Sustaining Engineering
Tooling
Zuality Control
Marufacturing Facilities

Suhtotal

dollars =
Iinit cost * N Engines %

2727733

2.7277e9

aircraft = i

2EER0000

e 2EIC
12616590
1.24233%e2
2766403,
1.57¢60eE
1 EAETTHE
TEITOEE .
Q)
- d.561%e

—— A o — i ———— - — o ST S Wit S oS T Lo S Sy S v

S.0121e2

T.1027e?
1.7302e7
d.977de
1.59037e=
ZeTdeled
Z.231737ex

0

o > T — ———> Ao - — s o G B S i S T P e S U i T e

S.9406eY

Ei1e



Profit (10% of suhtotal) S.9406es
Total Production Cost &aSI3dke?
11. WUnit Cost:

Amortization of RDTAE Cost over first four years!

inits = # Years ¥ B * 12 = 132
Cost = S.01%1e

Cost/Lnit = 2613577 .

Cost per Production Linit:

Cost = A.S3dked
inite = 500
Cost/ lnit = 13063259

Imit cost for first 192 airplanes =
tinit cost for further productiorn units =

E17



BS. COST ANALYSIS FOR NASA COMMUTER FAMILY: 100 PAX )

Development arnd Production Costs

Input: Time = ’ 1987
Empty Weight (lks) = 43071
AMPR/Empty Weight = . £
AMPF Weight, A (lks) = I2IBE .26
Maximum Speed, S (kte)y = d41z
Flight Test Ruantity, @ D = I
Production uantity, & P = D00
Production Fate (planes per month) = Q
Flight Test Rate = 1
Total Production, & D + it P = TOZ
Engine = 2727733
Avionics = SOO00
Engineering Dollar FRate = &

Cost Escalation fFactor = =
Manufacturing Dollar FRate = S0
Tooling Dollar Rate = S5

1. Erngiveering Hourst
E = Q.0TFEH (A T0O7F1I#(E) 1. 526 ()"0 183 (2d=-1)
Development:

D, (houre) = 1750021 .

Fate = &S

Cost, dollars = 1.1375ed
Production:?

E, (hours) = 27120173.

Fate = &S

Cost, dollars = 1.7647e

Z. Development supportt
D = Q.002T2S%(A)Y Q.S732%(SH"1.29% (! D) "0.3de (2d-2)

D, dollars = 27622357
F. Flight Test perations:

F = 0.00123d% (A 1.16% (82 1.271%(0 DY 1.251 (2d—20

F, dollars = 1000425

Tooling:

T = A.0127%CAY 0. 764%(S) "0 2F9% (6 "0 172% (F) 0. 066
(Zd-4)

Bi1z



N
- or

e

7.

Development:

T, hours = IEARZ2S.

Fate = b

Cost, dollars= 1.23015ed
Production:

T, houwrs = ‘ d?&d@??.

Fate = . ‘ S5

Cost, dollars = Z.7d1%ed

Marnufacturing Lakor:
L o= Z2.92d4%(A)"0.7d%(S) 0. TdI# () "0.52d

Development:

L, hours = 2IITEY.
Fate = =0

Cost, dollars = 1.d7d47e

Production:?

L, hours = dOZIETZZ
Fate = S0
Cost, dollars = 2.0113e9
muality Control:
@/C = 0.13%L
Development:
@/C, hours = ZET420.5
Fate = S0
Cost, dollars = 12171026
Production:
2/C, hours = S2I0T74.
Rate = =0
= Z.615de8

Cost, dollars
Material and Equipment:
M= 2E5.672%(A) 0.9 (8) 0. 62d*#(R) 0732
Development: .

M, dollars = 100E7I0%5

Production:

M, dollars S5.7277e%

(2d4-%)

(2d-6)

(24-72



3.

10,

Evngine and Avionics:?

Engines: Unit cost,

Development:

Cost, dollars

Productions

Cost, dollars

Avionics = cost per aircraft *

Development:

Cost, dollars

Production?

Cest, dollars

Total DTRE Cost:

Airframe Engineering

Development Support

Flight Test Aircraft
Engirnes & Avionics

Marn« Lakor
Material & Egquipment
Tooling

Huality Control
Flight Test perations
Test Facilities
Suktotal
Profit (10% of suktotal)

Total DT&E Cost

Total Production Cost:

Engine & Avionics
Marnuufacturing Lakbor
Material & Egquipment
Sustaining Engineerirg
Tooling

Hfuality Control .
Marufacturing Facilities

Suhtotal

dollars =
Total Cost = lnit cost * N Engines *

2.7277e9

2250000

P R

18616392
1.4747 e
10027305
1.2d1%e2
19171026

2727733

Sty

T.7950es

10004222
O

S.303d el

53093114

H.2330de=

- 1027e™
Z.011%e?
S.7277ed
. 76EeTes
Z.7d41%e2
e B 1Sde

AR

o

U S



Profit (10% of suktotal) , £.TI97en
Total Production Cost 7 .03F60e5
11. Imit Cost:

Amortization of RDT&R&E Cost over first four years:

Units = # Years * F % 12 = ] 192
Cost = .30
Cost/lnit = TOG1E50.

Cost per Production Lhmit:

Cost = 7 Q3 e

nite = 500

Cost/ Lnit = 12073257
nit cost for first 192 airplanes = 17121109
IUrnit cost for further production unmits = 14079257

B2l



Beo.

COST ANALYSIS FOR NASA COMMUTER FAMILY: 795 PAX
’ SINGLE-RIDY

Development and Production Costs

Input: Time =

Empty Weight (lhs) =
AMPR/Empty Weight =

AMPR Weight, A (lks) =
Maximum Speed, S (kts) =
Flight Test uantity, @ D =
Production Guantity, & P =
Production Rate (planes per month) =
Flight Test Rate =

Total Production, 2@ D + &3 P =
Erigine =

Avioniics =

Erigineering Dollar Fate =
Cost Escalation Factor =
Manufacturing Dollar Rate =
Tooling Dollar Fate =

Engineevring Houress

1927
42175

o b
31795.5
a1z

SO0

d

1

SO

2727735

E = Q.0TFE¥ (A 0T7ILI%(S)H 1.32€%(0)"0.183

Development:

D, (houre) = 17246397 .

Fate = es

Cost, dollars = 1.1211e
Production:

E, (hours) = ZETSEET .

Fate = &5

Cost, dollars = 1.7d11e

Development support?

D = Q.Q03I2S5%#(A)Y " 0.S7I%(S)"1.5F%([ D> 0.3dé&

D, dollars = 27246420

Flight Test Operations:

F = 0.00123d%(A>"1.16%#(S)"1.371%( DY"1.221

Fy, dellars = BTIZEIT.

Tooling!

(Zd—-13

(2a-2)

T = d.Q127#CA)"0.764%(S) 0. 23F% Q)"0 178X (R) "0. 0LE

(za-4)

Bz2z



Development: .

T, hours = ITOL1d16.
Fate = =5
Cost, dollars= 1.215%e

Productions

T, hours = 4714420,
Rate = b
Cost, dollars = 2.702%ed

5. Manufacturivng Lakor:

L o= S2.983%CA) " 0.7d%(S) " 0.5dT% () "0.52d (2a-5)

Developments:

L, hours = 2907442,
Fate = 50
Cost, dollars = 1.45d7 e
Production:
Ly houre = T9eI1501
Fate = S0
Cost, dollars = 1.3%dk0eT
&. uality Control:s
G/C = 0.13%L (2d4-&)
Development:
2/C, hours = I78227.-a
Fate = 50
Cost, dollars = 2911370
Production:
®/C, hours = S159902.
Fate = S0
Cost, dollars = Z.SE00e
7. Material and Eguipment:
M = 25-&72*(A}“0-689*(8)“O-&Ed*(@)“O-??E (2d4-7)
Development:
M, dollars = IHE0EI0.
Productions
M, dollars = E.£55ded

m
by

L%



. Engine and Avionicsi

Enginest it cost, dollars

2T72T77IZ

Total Cost = Init cost * N Engines * i

Developmenrit:

Coet, dollars =
Production:
Coet, dollare =

[='Y
g

v
-
g

8]
O
[}

2.7277e

Bviornics = cost per aircraft * i

Development:

Cost, dollars =
Production:
Cost, dollars =

S Total DTRE Cost:

Airframe Engineering
Development Support
Flight Test Aircraft
Engirnes & Avionics
Man. Lakor
Material & Equipment
Tooling
tuality Control
Flight Test Operations
Test Facilities

Sukbtotal
Profit (10% of subtotal)
Total DTRE Cost
10. Total Production Cost:d
Erngine & Avionics
Marufacturing Lakor
Material & Eguipment
Sustairming Enmgineering
Tooling
Huality Control

Manufacturing Facilities

Sukhtotal

Z2SO000

Pl A

Z.75ed

1.1211ek
27246420
Z.7d5d e

12616333

1.4547e

FFEOLTO.

1.&8158ed

12911370

SRTeEZB0

S.7605e

Z2.1027e?
1.35d6ed
S.eS0ded
1.7d11e=
2.7023es
ZLEI00Oe

O

&.3553e9

Bd



Profit (10% of subhtotal)

Total Production Cost

11. it Cost:

Amortization of FDTRE Cost over first four

lhnits = # Years # FE % 12 =
Cost =
Cost/linit =

Cost per Production Lnit:
Cost =

nits =
Cost/ nit =

init cost for first 132 airplanes =

132
S.7605e2

it coest for further productior units =

£ IF0TeF

vearsi

l1e981232

1T93156E



BE7. COST ANALYSIS FOR NASA COMMUTER FAMILY: 100 PAY '

] SINGLE-RODY
Development avrd Production Costs
Input: Time = 19a7
Empty Welight (lke) = a0l
AMPRE/Empty Weight = » £
AMPF Weight, A (lhs) = dIT527 .06
Maximum Speed, S (kte) = d1z
Flight Test Guanmtity, & D = =
Production Ruantity, & P = 500
Production Rate (plarnes per month) = u
Flight Test Rate = 1
Total Production, & D + & P = 503
Engine = 27277335
Avionics = ZSOO0O00
Engineering Dollar Rate = &5
Cost Escalation Factor = =
Marufacturing Deollar Fate = S0
Tooling Dollar Rate = S5
i. Engineering Hourss:
E = QO 0T96% (A 0.7I1#(S) 1. SR6# () "0.123 (2d-1)
Development:
D, (hours) = 22134e9.
Rate = (=]
Cost, dollars = 1.4Z88ek
Production?
E, (hours) = s IArach B
FRate = =
Cost, dollars = 2e23dee
e Development support: )
D= 0-008325*(A)”0.E73*(S)“1-89*{& Dy "0D.Zde (2d-2)
D, dollars = IS A0
Z. Flight Test COperations:?
F o= 0.0012dd*(A)"1.16%(S)>"1.371%#(2 D)~ 1.231 (2a-30
F, dollars = 13113229

d . Toolings?
T = d.0127#(A> "0 764% (S 0. S (A "0 17X (F) 0. 066
(2d—d)
BzZ&



Development?

T, hours = 4201030 .
Fate = T
Cost, dollars= 2«3106eE

Production:

T, houre = &RSTEET .
Fate = o5
Cost, dollars = J.4395e2

. Manufacturing Lakor:

L o= 28.93d%(A) 0. 7d4%(S5) 0. 5d3* () "0.52d (2d-%0)

Development:

L, hours = TETATTE.
Fate = S0
Cost, dollars = 1.8372e
Production:
Ly, fiours = 50127044
Fate = 50
Cost, dollars = 2.506de7
&. uality Control:
Q/C = Q.13%L (2d—£&)
Development:
@/C, hours = A77663 7
FRate = S0
Cost, dollarse = 2323447
Productions:
2/C, hours = £S16516.
Fate = S0
Cost, dollars = «250Te
7. Material and Eguipment:
M= Z5.672%(A) 0.27#(S) 0. 62d* () "0.732 (2d-=7)

Development:

M, dollars = 12372677
Production:
M, dollars = 7. 022de

B27



= Evgine and Avionicsi

Ergines: Unit cost, dollars = 2I277335
Total Cost = Ilmit cost #* N Engines * @&

Development:

Cost, dollares = 16766338
Production:
Cost, dollars = 2.T277e9

Avionics = cost per aircraft * @

Development?

Cost, dollars = Z2D0000
Productions:
Cost, dollare = Te7Ses
7. Total DTARE Cost:
Airframe Engineering 1.43&82e
Development Support =
Flight Test Aircraft d.&96ced
Ervgines & Avionics 12616395
Mari. Lakor 1.8372ed
Material & Egquipment 12372677
Tooling 2.3106ex
thiality Control 232323447
Flight Test Operations 14119229
Test Facilities 0
Suktotal - £ .&35de2
Profit (10% of suktotal) £EZETETE
Total DTRE Cost 7. 292%el
16. Total Production Cost:
Engine & Avionics 2.1027e9
Marnufacturing Lakor 2. 5064
Material & Egquipment 7.0Z2ded
Sustaining Engineeving Z.2T7deed
Tooling T.d3FTed
tuality Control Z.252Ted
Marnufacturing Facilities o
Subtotal ‘ 7.205ze%

B2E



Profit (10% of suktotal) ' 7 2058es
Total Production Cost 79257 e
11 Iihnit Cost:

Amortization of FRDT&E Cost over first four years:

ihits = # Years ¥ R * 12 = 122
Cost = 7.2989e8
Cost/linit = IRO01S10.

Cost per Production Units

Cost = 7.9257e%
Lnite = SO0
Cost/ Imit = 152351342
Unit cost for first 192 airplanes = 17652852
nit cost for further production units = 15851342
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APPENDIX C: CALCULATIONS OF COMMONALITY EFFECTS 0N
ACOUISITICN COSTS.

The purpeose of this appendix is to show the input
parameters and output cost hreakdowns for commonality
versils hkaseline costs. The same spreadsheet was used for
these calculations as was used to calculate the haseline
ceste in Appendix E. :

Clase 11 weight breakdowns from Ref. 2 were used as
the  input for the various airplane components. The
haseline compornent weighte were used to find the original
cost contrikution of those components. The commonality was
accounted for by thern using commonalized weight breakdowns
and the increased production guantities. The comparison
hetween the two costs is presented and discussed in Chapter

-~
S

Coritents page
Ci. Nose gear contribution Cd
1.1. 25 Pawx : Cd
1.2. 3& Pax ' cs
1.3. S0 Pax Ce
1.4. 75 Pax C7
1.S. 100 Pax ’ CS
1.64. Common nose gear Cy
CZ. Main gear contribution - C1o
2.1. 25 Pau C10
2.2. Z& Pax c11
2.%3. S0 Pax Clz
2.d. 7% Pax C13
2.5. 100 Pax : Cia
2.6. Common main gear €1
CZ. Horizontal tail contribution Cle
J.1. 25 Pax Cle

_c1



Cd.

CS.

Sl

:’-.7-

36 Pax

S0 Pax

75 Pax

100 Pax

Common small tail
Common large tail

Vertical tail contribution

Fuselage sections’
(including nose section,

Gl

25 Pax
36 Pax
SO Pasx

7% Pasx
100 Pax
Common vertical tail

contribution

tail cone, and

25 Pax

36 Pawx

50 Pax

7% Pax

100 Pax

Commor: sections, all airplanes
Excess on Z&, 75 Pax

Excess on S0, 100

contribution

Pasx

K1)

cz9
mid—section)

cza



S0 Pax Ty

7S Pax Ca0

100 Pax Cad i

Common wing caz

Common wing mid—section (twins) cdad43
.



Cl.1.

COST ANALYSIS FOR NASA COMMUTER
Noe Commonality Implemented/235 Pax.

Developmert and Production Cocsts
Iviput? Time =
Empty Weight (lhe) =
AMPF Weight, A (lks) =
Maximum Speed, 8 (kte) =

Flight Test
Production
Production

Suantity, &8 D =
Guantity, &8 P =

Fate (plarnes per month) =

9. Total DT&E Cost:

Total

ARirframe Engineering
Development Support
Flight Test Aircraft
Engines & Avionics 1172

o)
-t

Man. Lakor IATOT7I0.
Material & Equipment IOod4127.8
Toocling I7IZ20E.

Buxlity Control dd&002.7
Flight Test Uperations

Test Facilities

1937
1 £050

201

312

FAMILY: Nose Gear

2042123,
T2TEeTN0
133861308

L7ETIT 76

i 04 e o — e ——— A" ————- T~ — V" " T - —— —— -

Subtotal

Profit (10% of suktotal)

— I it S e s — " S —— S — " — - A — - " —_ Y — o o

Total DT&E Cost

Production Cost:
Evigine & Avionics
Manufacturing Lakor
Material & Equipment
Sustaining Engivneering
Tooling

Huality Control
Marufacturing Facilities

23934502

1.8980e7
A&TOTITT
17267852
T171700.
S£45070.
£OSAS1d .

Subktotal

Profit (10% of subtotal)

——— " T ——— — - —— — G o T . — " S e " > GO i o

Total Production Cost

2.17d7e7

Ca



Cl.2.

Development &nd Preduction Costs

Inputt

Time =

Empty Weight (lhs) =
AMPR Weight, A (lhe) =
Ma:imum Speed, S (kts) =
Flight Test Ruantity, © D =
Production fuanmtity, & P

Productieon Fate (planes per

Total DTRE Cost:

Airframe Engineering
Development Support
Flight Test Aircraft
Ermgines & Avionics
Mar. Labor
Material & Egquipment
Tooling
Guality Cantroel
Flight Teset Cperations
Test Facilities

Subtotal
Profit (10% of subtotal)
Total DTAE Cost

Total Production Cost:

Erngine & Avionics
Manufacturing Lakor
Material & Eguipment
Sustaining Engineering
Tooling

Huality Control
Manufacturing Facilities

Subtotal
Profit ¢10% of suktotal)

Toﬁal Production Cost

S T

mornth) =

11332132
d232331 .
TEeI247 .9
4710368 .

1937
20177
267
a1z

-

500

d

COST ANALYSIS FOR NASA COMMUTER FAMILY: Nose Gear
Ne Commonality Implemented/3& Pax.

ZESEIT .
419345.5

T e T
OIS ACapin Pra i

IEe7d.64

0

— ——— ——— Ay —— ——— — . — . S Vot e Gt S T SO G Sy o S

ZAZELTET

ZAdZ2eeT73.

AT TIA T TG
NESVEE & AGE ),

OF POOR QUALITYM

2&L£33400

1.2920e%
S77472% 1
ZO99ILEE
TH70402 .
7012650,
7507221 .

——————— — — 7 - ———— T —— S — o — = " — —— — o



Cl.35.

ORI 7T e e s
e N PR oot S
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CIOST ANALYSIS FOR NASA COMMUTER FAMILY: Nose Gear
No Commonality Implemented/S0 Pax.

Development and Production Costs

Input: Time = 1927
Empty Weight (lhs) = 25153
AMPF. Weight, A (lks) = 331
Maximum Speed, S (kts) = d1z
Flight Teet Gluantity, @@ D = =
Production &uantity, & P = SO0
Production Rate (planes per month) = 4

S

10.

Total DTRE Cost:

Airframe Engineering TO2IITI.

Development Support 206471 .5
Flight Test Aivcraft 227056
Engines & Avionics 11332132
Man. Lakor 3962514,
Material & Eguipment ez .2
Tooling SET1d420.
Huality Control £AS126.9
Flight Teet Operations dF105.71
Test Facilities 0
Subtotal 2ESH1610
Profit (10% of subtotal) 2656161 .
Total DT&E Cost 2217771

Total Production Cost:

Erngine & Avionics 1.82920e9

Marnufacturing Lakor £7700240
Material & Equipment - 24343931
Sustainivng Engineering 4705357 .
Tooling SZeET730.

2201031 .

tinality Control
(8]

Marufacturing Facilities

—— ———— — o — e V2000 o S i S

Subtotal Z.011%e?
Profit (10% of suktotal) Z.0115e2
Total Productiorn Cost Z2e2130ey



Cl.da. COST ANALYSIS FOR NASA CUOMMLUTER FAMILY: Nose Gear

No Commonrality Implemented/7% Pax.

Development and Production Costs

Input: Time = 1327
Empty Weight (lhs) = d00zd
AMPE Weight, A (lks) = 437
Maximum Speed, S (kts) = d1z
Flight Test Guantity, @ D = =
Production Euantity, & P = S00
Production Fate (plames per month) = 4
‘F. Total DTARE Cost:
Airframe Engineering I77dedl .
Development Support EGSdEd . O
Flight Tecst Aircraft 2ELSTOTE
Engines & Avionics 117382132
Mar- Lakor 035163,
Material & Egquipment S13336.2
Tooling ESEA0TE.
tuality Control 7I23I71.2
Flight Test Operations £7782.35
Test Facilities ' Q
Suktotal Z01d7004
Profit (10% of subtotal) Z014701.
Total DT&E Cost 33161706
10. Total Production Cost:
Eriginme & Avionics 1.539%0e?
Manufactuwring Ltakor - 23102202
Material & Equipment 27406221
Sustaining Engineering Soez527 .
Tooling 10217752
Zuality Control 10203726
Marnufacturing Facilities 0
Subtotal 2.037ce9
Profit (10% of suhktotal) 20378l
Total Production Cost Z.2d1Te?
Crls/l i VT

OF kUl UL Y

c7



Cl.5.

;,: ST TAGR IS
OF PUlx QUALITY,

No Commonality Implemented/

Development and Production Costs

Imput:

10.

Time =

Empty Weight (lhs) =

AMPR Weight, A (lhs) =
Maximum Speed, 8 (kts) =
Flight Tect Glnantity, @ D =
Production fluantity, 2 P =
Production Fate (planes per

Total DTRE Cost:

Airframe Engineering
Development Support
Flight Test Aircraft
Erngirnes & 8Avionics
Mari. Lakbor
Material & Equipment
Tooling
CGuality Control
Flight Teet Operations
Tezt Facilities

Subtotal
Profit (10% of subtotal)
Total DTRE Cost
Tetal Production Cost:
Engirne & Avionics
Marmufacturing Lakor
Material & Egquipment
Sustaining Engineering
Tooling
Buality Control
Manufacturing Facilities
Subtotal
Profit (10% of suktotal)

Toﬁal Produuction Cost

100 Paxa

mornth) =

11385132
£7ZTIIA.
569047 .0
7596337,
£74111 44

COST ANALYSIS FOR NASA COMMUTER FAMILY: Nose Gear

4132301 .
724747 .7
27151564

73053 .61
8]

—————— ———— ——" —— ———_" f— — T S — T — — —— T — —

TE147672

T21d47€67.

ISTe2d27

1.8920e9

. FLI730106

I2TOILIE
£T11203.
11ZT077354
11324914
Q

Z.051%eY

Z.0%515e



Cl.&. COST ANALYSIS FORR NASA COMMUTER FAMILY:
Commonality Implemented/All Sizes.

Development and Production Costs

Time
AMPF: Weight, A (lbs)
Maximum Speed, & (kts)
Flight Test Qtuantity,
Production Huantity,

Input:
& D
&P

Nose Gear

1927
I3
41z

5

IS00

=03

-t

?44Julk

Production Rate (planes per month) =
9. Total DTRE Cost:
Airframe Engineering
Develeopment Support
Flight Test Aircraft
Engines & Avionics 2ETT7 IO
Mari. Labor 773092,
Material & Eguipment 278935.4
Tooling TIZITTE .
Giuality Control 1005692,
Flight Test Cperations
Test Facilities
Subtotal
Profit (10% of subtotal)
Total DTRE Cost
10. Total Production Cost:

Engire & Avionics
Mariufacturing Lakor

Material & Egquipment
Sustainming Engineering .
Tooling

ftuality Control

Manufacturing Facilities

478S532.

S2ed0922

1.3 I29el0
1.932%2e2
1.1d4%1e&
7a4ITT7TE .
14255051
25126744
0

Sukhtotal

Profit (10% of subtotal)

1.36del0

1.36d1e7

—— —— ———————— — — i S, T T T . S St s e

Total Production Cost

1.501el0



Cz.1. COST ANALYSIS FIOR NASA CDMMUTER FAMILY: Main Gear -

No Commoniality Implemented/25 Pax.
Development and Production Costs

Input: Time = 13387
Empty Weight (lhs) = 16050
AMPF Weight, A (lks) = 7e5
Maximum Speed, S (kts) = a1z
Flight Test Guantity, & D = 3
Production Givantity, & P = SO0
Production FRate (planes per month) = d
2. Total DT&RE Cost:
Birframe Engineering SR7E020.
Development Support 1052402,
Flight Test Aircraft 23104202
Engines & Avionics 117223132
Mar. Lakor 2224402,
Material & Equipment 763235.1
Tooling 10528654
uality Control 11991732,
Flight Tecst Opevrations . 29777.2
Test Facilities 0
Suhtotal 40164404
Profit (10% of suktotal) 401&440.
Total DT&E Cost d4d1&80gd4aq
10. Total Production Cost:
Engirme & Avionics LSI20e?
Manufacturing Lakor . 1.255ded
Material & Equipment 4262956
Sustaining Engineering F12ITSE.
Tooling 1572739
Zuality Control 16353510
Manufacturing Facilities o
Subktotal 2.108de7
Profit (10% of sﬁbtotal) Z.108des
Total Production Cost 2a3192e9

Ci10-



COST ANALYSIS FIOR NASA CDMMUTER FAMILY:
No Commonriality Implemented/36€ Pax.
Development and Production Costs

Cz.Z.

Time
Empty Weight
AMPF. Weight, A (lbs)
Maximum Speed, S (kts)
Flight Test fluantity,
Production Guantity,

Inputs
(lhs) =

& D
P o=

Productiown Rate (planes per mornithd =
7. Total DT&E Cost:

Airframe Engineering

Development Support

Flight Test Aircraft .
Erngines & Avionics 11382132
Man. Lakor 12044311
Material & Egquipment F7ILTZ5
Tooling 172667082

tuality Control 1565760,
Flight Test Operations

Test Facilities

Main

1987
20177
1027
41z
SO0

d

Gear

TS1T7IRE.
14d1607.
I98dd0sd

T — o ———— ——— — ——— —— —— —— " ——— — —— — o —

Suhtotal

Profit (10% of subtotal)

3300165

4970017 .

Total DT&E Cocst

10. Total Production Cost:
Evigine & Avionics
Manufacturing Lakor
Material & Eguipment
Sustaining Engineering
Tooling

fuality Control
Mariufacturing Facilities

Subtotal

Profit (10% of subtotal)

SAZI01EZ

1.8930e7
l-6d31ed
SESVSTES
12141364
20641692
Z1TE0LELS

O

Z2.1721e

2.1721ed

Total Production Cost

oA P

v R A

OF ©LUR QUALITY



Drin AL PACE IS
CF POOR QUALITY.

L)

COST ANALYSIS FOR NASA

C2els

COMMUTER FAMILY:

Main Gear

No Commorality Implemented/S0 Pax.

Development arnd Production Costs
Time =

Empty Weight (lhks) =

AMPE Weight, A (lbks) =
Maximum Speed, 8 (kts) =
Flight Test Guantity, & D
Production fRuantity, @ P =
Production

Input:

7. Total DT&RE Cost:
Airframe Engineering
Development Support
Flight Test Aircraft
Engines & Avionics
Man. Lakor
Material & Eguipment
Tooling
Huality Control
Flight Test COperations
Test Facilities

Suktotal
Profit (10% of subtotal)
Total DT&E Cost
10. Total Production Cost:

Engine & Avionics
Manufacturing Lakor
Material & Equipment
Sustaining Engineering
Tooling

Buality Control
Manufacturing Facilities

Subtotal
Profit

C10% of subtotal)

Total Production Cost

Fate (planes per

X

a2
(WA Y
B opo

% A )

BO k@i

=

il

L]

monith)

L
3

LU N

6 il

(XN ]
N T o

= -
f -

J
g

11322132

14715351
11799320.
1705231d

191294 .

————————— p— A — {— S g Mt S P b D U3 St G VT S e S

£3230986
1.89320e9

- 2.007%5es
£E393d1d
15040121

Ty
IEITT2

26037711

—————— — ——— T S — - — — o S AP S e P S S, — ST s o

L I A

P g J.-_-E"’

- — =
Z.232Ted

2.455%5e9

clz



Cz.4q.
: No Commenality Implemented/
Development and Production Costs

Time
Empty Weight (lks)
AMPF Weight, A (lbs)
Maximum Speed, S (kts)

Flight Test Cuantity, &
Production Guantity, & P
Production Fate (planes per

Input:

D

. Total DT&RE Cost:
Airframe Engineering
Development Support
Flight Teet Aircraft
Engines & Avionics
‘Man. Labor
Material & Eguipment
Tocling
‘uality Control
Flight Test (perations
Test Facilities

Suktotal

Profit (10% of suktotal)

Total DTARE Cost

10. Total Production Cost:
Engine & Avionics
Marmufacturing Labor
Material & Equipment
‘Sustaining Engineering
Tooling
nality Control
Mariufacturing Facilities

Subtotal
Profit (10% of suhtotal?

Total Production Cost

COST ANALYSIS FOR NASA COMMUTER FAMILY: Main Gear

7S Pax.

1987
400z
20T

d12

-

SO0

movith D o

12749645
247347%.
£3ESIE

18616393

19033761

1499356

22241381

dOITIEL .S

79492370

7943237 .

———— o —— f— f— — S — . T S Tt S W7 @ G S bt S

27441607

Z.1027e%
2.5966e8
5130292
19201915
IT10806T
II7SEAT

—— - — — — . —— — - — " " S Sl Ba00 o o Gt S o

C13



Cz.S. COST ANALYSIS FOR NASA COMMUTER FAMILY: Main Gear
No Commonality Implemented/100 Pax.
Development anmd Production Costs

Input: Time = 1927
Empty Weight (lbhs) = 43071
AMPE Weight, A (lks) = Zed
Maximum Speed, S (kts) = a1z
Flight Test Quantity, @ D = =
Production Ruantity, & P = 00
Production Rate (planes per month)> = d
7. Total DT&E Cost:
Airframe Engineering 1526434
Development Support 142277,
Flight Test Aircraft 7a4287T56
Engines & Avionics 12416392
Man. Lakor 23TS2217
Material & Egquipment 1213794 .
TJooling 27463159
tuality Corntrol J03IST7IE.
Flight Test Cperations SSEE03T .3
Test Facilities 0
Subtotal FILGETEL
Profit (10% of subktotal>d ITDSE57 .
Total DTRE Cost 1.032ded
10. Total Production Cost:
Engine & Avionics J.1027e?
Manufacturing Lakor - T.135%2e3
Material & Equipment 1.029%ed
Sustaining Engineering 24639450
Tooling dOSI002E
fuality Control 41415213
Manufacturing Facilities ' O
Subtotal T.&F12ed
Profit (10% of suktotal) T.6312e®
Total Production Cost Z.9%dde

Cia



CZ.b.

Commonality Implemented/All

Development and Production Costs

Inputs Time =
AMPR Weight, A (lks) =
Maximum Speed, & (kts) =
Flight Test Gluantity, @ D =
Production Quantity, & P =
Production Rate (planes per
2. Total DT&E Cost:

10.

Airframe Engineering

Development Support

Flight Test Aircraft
Ermyines & Avionics

Man. Lakor
Material & Egquipment
Tooling

Huality Control
Flight Test Qperations
Test Facilities

Subhtotal
Profit (10% of subtotal)
Total DTRE Cost
Total Production Cost:
Erngine & Avionics
Marnufacturing Lahkor
Material & Eguipment
Sustaining Engineering
Tooling
Buality Control
Marnufacturing Facilities

Subtotal

Profit (10% of suktotal)

Total Production Cost

COST ANALYSIS FOR NASA COMMUTER FAMILY:

Sizes.

month) =

26572302
229T9add

'—-
(8] [} [ L

Main Gear

13927
1433
2 e

2
IS00

o
o)

11307897
2447872 .
7734110

——— ——————— - ——— — - - ——— —— ——— —— " t————" —

170286 .

1.0107es

1.327e10
S.731de2
Z.1508e3
SIFESE
dSe3T03TI3
74503377

o]

1.432%e10Q

1.431%e%

————— —— a— ———— —— — ] —————— st S T ot G f S G i

1.57%el10



CI.1.

COST ANALYSIS FOR
No Commonality Implemented/ZS Pax.

Developmenrt and Production Costs

Input:

Time =
Empty Weight
AMPER Weight,
Maximum Speed,

(lhs) =

(lhs) =
S (kts) =

Flight Test Quantity, @ D

Producti

ori Fate

T Total DT&E Cost:

1().

Production Guantity, & P =
(planes per

Airframe Engineering
Development Support

Flight Test Aircraft
Engines & Avionics

Mar »

Lakor

Material & Equipment

Tooli

ng

tuality Control
Flight Test Operations

Test Facilities

Subtotal

Profit (10% of subtotal)

Total DT&E Cost

Total Production

Cost:

Engirne & Avionics

Material

Tooling

Marufacturing

Labor

& Equipment

Gluality Control

Sustaining Engineering

Marnufacturing Facilities

Profit

Subtotal

(10% of subtotal)

Total Production Cost

NASA COMMUTER

month) =

11733132
2414023,
219244.1

2EI121.

FAMILY:Horizontal Tail

1927

18]

125

41z

-
R

SO0

d

1402525,
216d44%.0
169373250

——— ——— —— ————— T —— o o S o > S —— G

204635007

1.8920e7
TZYIZIT0
12448220
2178311,
3927053,
421286 .



C3.2
No Commonality Implemented/
Development and Production Costs

Time
Empty Weight (lhs)
AMPF. Weight, A (lbs)
Maximum Speed, S (kts)
Flight Test @uantity, & D
Production Guantity, & P

Production Rate (planes per

Input:

Z?. Total DT&E Cost:
Airframe Engineering
Development Support
Flight Test Aircraft
Engines & Avionics

Mari. Labor
Material & Egquipment
Tooling

Guality Control
Flight Test Operations
Test Facilities

Sukhtotal

Profit (10% of subtotal)

Total DT&E Cost

10. Total Production Cost:
Engime & Avionics
Manufacturing Lakor
Material & Equipment
Sustaining Engineering
Tooling

Huality Control
Manufacturing Facilities

Subtotal
Profit

(10% of subtotal)

Total Production Cost

.

COST ANALYSIS FOR NASA COMMUTER FAMILY:Horizontal Tail

36 Pax.

1387
20177
125
d412
00
morith) = fu
1402525,
216d44%.0
16972350
11323132
2414029,
2132dd.1
FETS1Z1 .
) 15269 .00
QO
12602130
1860219,

————— —— e — o — " —

20463009

FT0e?

2172311,
II9ZT70ST.

AZH1ZEE .

————— o ——— y— — — — — — S — o S ite S S A . e P TS S

————— S ——— T — —— — A — o, S " — U T 0o T @
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CIe 3

Input:

7 Total DTRE Cost:

'F .

10.

COST ANALYSIS FUOR NASA COMMUTER FAMILY:Horizontal Tail
No Commonality Implemented/S0 Pax.
Development and Production Costs

Time =

Empty Weight (lbs) =
AMPF Weight, A
Maximum Speed,
Flight Test GQuantity, & D =

Production
Production

Duantity, o

Fate

«
S

lhs) =
(kts) =

P =
(prlanes per

Airframe Engineering
Development Support

Flight Test Aircraft
& Avionics

Erngines
Mar -

Lakor

Material & Egquipment

Tooling

. Bluality Control
Flight Tecst Cyperations
Test Facilities

Profit

Total Production

Erngive &

C10%

Suhtotal

of suktotal)

Total DTRE Cost

Cost:

Avionics

Marnufacturing Lakor

Material

& Egquipment

Sustaining Engineering

Tooling

Hueality Control
"Marufacturing Facilities

Suktotal

Profit (10% of suktotal)

Total Production

Cost

month)

11382132
3d18151.
3777830.
4d4dT5F . 6

500
4

20374027 .

19331559

—— o — ——— — - — S T —— S T S o S W S - g

2171327

27891154

1.5920e%
deL6TISITE
17200615
T1TI212.
S£23601 .
£QEZ209

— —————— — ——— " ——— T — - T " o — S = S

Z.17dde™

ciz



C3.d. COST ANALYSIS FOR NASA COMMUITER FAMILY:Horizontal Tail
: No Commonality Implemented/7% Pax.
Development arnd Production Costs

Input: Time = 1387
Empty Weight (lhs) = d002d
AMPF Weight, A (lbs) = 1027
Maximum Speed, S (kts) = a1z
Flight Test Ruantity, & D = &

Production (luantity, & P = ’ 500

Production Fate (planes per month) = d
F. Total DTAE Cost:!
Airframe Engineering 7420055,
Development Support 1260367,
Flight Tecst Aircraft dSeI9d47s
Engines & Avionics 12616398
Mari. Lakbor 1147073=
Material & Equipment STSERT. 3
Tooling 171854942
Tixality Control 1491135,
Flight Test Operations 182633.2
Test Facilities ) 8]
Subtotal SdeeT122
Profit (10% of subtotal) Sdeezlz.
Total DT&E Cost 0129454
10. Total Production Cost:
Engine & Avionics 2102763
Manufacturing Lakor 1 .54
Material & Equipment . SI1zZelal
Sustaining Engineering 115247345
Tooling 19627602
Buality Control 20343373
Manufacturing Facilities ¢
Subtotal T 3638eT
Profit (10% of suhtotal) .33 0e

Total Production Cost . 3.7002e?



Crh.%.
No Commonality Implemented/100 Past.

Development and Production Costs

Time =

Empty Weight
AMPE Weight, A (lbs) =
Maximum Speed, 8 (kts) =
Flight Test Gtuantity, ®
Production Guantity, @
Production Rate (planes

Inpoats
Clhs) =

D =
P =
rer

month?

%. Total DTRE Cost:
Birframe Engineering
Development Support
Flight Test Aircraft

Engines & Avionics 12616392

Man. Lakor 11470733
Material & Egquipment FISEBT .3
Tooling 13185462

tinality Control 1471195,
Flight Test Operations

Test Facilities

1327
43071
1027
dis
SO0

d

.

COST ANALYSIS FOR NASA COMMUTER FAMILY:Horizontal Tail

7420055 .
1360963 .
dEEFTATE

122633.2

Q

Suktotal

Profit (10% of subtotal)

Total DT&E Cost

10. Total Production Cost:

Enigine & Avionics
Mariufacturing Lakor

Material & Equipment -
Sustaiming Engineering
Toeoling

fuwality Control

Manufacturing Facilities

Suktotal

Profit (10% of subtotal?

SAeaI122

Sdee31Z.

3.1027e9
1.56d%es
SI1zelaz
11524345
19627608

2OTAIIT7I

—— e B — e - o o —— ot (s P —— S . " o ——— o=

Total Production Cost

T.7002e%



C3.6.

Input:

3.

.10.

Total

COST ANALYSIS FOR NASA CDMMUTEE FAMILY:Horizontal Tail
Commoriality Implemented/All Sizes-.
Development and Production Costs

Time
AMPF Weight, A (lbs)
Maximum Speed, S (kts)
Flight Test Guantity,
Production Ruantity,
Production

@D

o P

DT&E Cost:

Aivrframe Engineering
Development Support
Flight Test Aircraft
Ervigines & Avionics
Mari. Lakor
Material & Egquipment
Tooling
tuality Control
Flight Test Operations
Test Facilities

Suktotal
Profit (10% of subtotal)
Total DT&E Cost

Total Production Cost:
Engine & Avionics
Manufacturing Labor
Material & Equipment
Sustaining Engineering
Tooling

tuality Control
Manufacturing Facilities

Subtotal
Profit

C10% of sukbhtotal)

Total Production Cost

fRate (planes per

1987
200
a1z

=

=500

20

month?

2ETIA07 .

18980220
ade7247.
454224 .7
4601120,
SEH0742.1

S2667 .30

———— — — —— ——— —— f——— 7 {— T o> " —— — =0 S ‘o

F17S295.
24934241

9.4901e?
1.1161 e
£1937120
- d73347 1.
2312324,

14503573

——n e Y — "t — — . — —— - — . o —— S — . Vo S Sa

—————  —— —— —— A ——— — — — ——— ", (o ——" S oo —

1.066e10

cz1



C3.7.

i

COST ANALYSIS FOR NASA COMMUTER FAMILY:Horizontal Tail

Commonality Implemented/75,

Development and Production Costs

Input:

Time =

AMPF: Weight, A
Ma:ximum Speed, S
Flight Test Guantity, 2 D =
Production Guantity, ® P =
Productiorn Fate (planes per

(lbs)y =
(kte) =

D, Total DTRE Cost:

Airframe Engineering

Development Support

Flight Test Aircraft
Erngines & Avionics

Man. Lakbor
Material & Egquipment
Tooling

Guality Control
Flight Test Operations
Test Facilities
Suktotal
Profit (10% of subktotal)

Total DTARE Cost

10. Total Production Cost:?

Engine & Avionics
Manufacturing Lakor
Material & Egquipment
Sustaining Engineering
Tooling

gality Control
Marmufacturing Facilities

Subtotal
Profit (10% of sukhtotal)

Total Production Cost

100 Pasx.

month) =

732032
7301532,
S2d4593.4
10223121
1027197,

[
._L'l

[ )]

B3R ~1

[ 1]

S20deel.
F7IOTE .2

27985574

——— v — - ———

242356743

I4gSe74d .

960e
. 7"-1258
791215
12302372
22026627
25664075
0

a7
9

~N -

d.13352e9

d.133%e

o o~ - v — o (o T f— o ey Sl DS i VRS . > S0® S M i s S

d.S5dEke?

i
2z



Cd.1. COST ANALYSIS FOR NASA COMMUTER FAMILY: Vertical Tail.
. No Commonality Implemented/Z5S Pax.
Developmenrnt and Production Costs

Inputs Time = 1327
Empty Weight (lks) = 16050
AMPF Weight, A (lks) = 221
Maximum Speed, S (kts) = d1z
Flight Test Zuantity, G D = s
Production Huantity, ® P = SO0
Production Rate (planes per month) = d

D Total DT&E Cost:

Airframe Engineering 2EE1ETE.
Development Support dIF001.3
Flight Teset Aircraft 1637421
Ergines & Avionics 11322132
Mari. Lakor d396142.
Material & Eguipment IET10T .0
Tooling EFSde.
Hunality Control 57149%.5
Flight Test Qperations dNelz .28
Test Facilities O
Suktotal 24772272
Profit (10% of subtotal) 2477287 .
Total DTRE Cost ZT7256760

10. Total Production Cost:

Engirne & Avionice 1.32930e7
Manufacturing Lakor SII7IE07
Material & Egquipment - 21731785
Sustaining Engineering d13d193.
Tooling _ 7231274,
fuality Control T7IETET .
Manufacturing Facilities 0
Sukttotal 1.9990e7

Profit (10% of subtotal) 1.'3930el

Total Production Cost 21929 ed

rar S ey
(b Udnarble Il.

L PCOR QUALITY

(e
‘e



COST ANALYSIS FIOR NASA COMMUTER -FAMILY: Vertical Tail
No Commonality Implemented/3& Pax.

Development and Production Costs

Cd.2»

Input: Time = 1927

Total Production

Empty Weight (lbs) =
AMPR Weight, A (lhs) =
Maximum Speed, S (kts) =
Flight Test uantity, & D
Production uantity, & P =
Production Rate (planes

Total DTRE Cost:

Airframe Engineering
Development Support
Flight Teet Aircraft
Ernigines & Avionics
Marn . Lakor
Material & Equipment
Tooling
Gnality Control
Flight Test Operations
Test Facilities

Suktotal

Profit (10% of subktotal)

Total DT&E Cost
Cost:

Engine & Avionics
Mamufacturing Lakor
Material & Equipment
Sustaining Engineering
Tooling

Zuality Control
Manufacturing Facilities

Subtotal
Profit

(10% of suhtotal)

Total Production Cost

per

20177
307
d1z

-

S00

d

month)

2ETA837 .
d7d260.5
SETA0TTE

11322132

dEITETE .

d407183 .2

Sz241182.

£10175.6 o
dS002.70

2571443

2571d44d.

——— ——— ———— —— . f— — —— — —— — — G} S — > ——",

e =Ty

-t e

1.329320e9

10Z2d16

- 2T119295
dd 33947 .

7201314,

sIzdzid.

Q

——————— —— ————— — T_—— T — T — A — (S S T e e O



Ca.3.

COST ANALYSIS FOR NASA COMMUTER FAMILY:
No Commorality Implemented/S0O Past.

Development and Production Costs

Input:

Time =
Empty Weight (lhs) =
AMPR Weight, A (lhs) =

Maximum Speed, S (kts) =
Flight Test GQuantity, & D =
Production fuantity, & P =

Production Rate (planecs per morith) =

T Total DTRE Cost:s

10.

ABirframe Engineering
Development Support
Flight Teest Aircraft

Erigines & Avionics 11722132

Marn. Lakor 502015,
Material & Equipment dTESET 6
Tooling SEEETTE .

tality Control ETE0A2.0
Flight Teet (Operations

Test Facilities

Vertical Tail.

1987
5153
T40
41z

S00
[

JOILITE .
S18d73.2
232114499

S0660 .3

— ——— o —— — — S {—— — T {—" S — — " — > " G —

Suktotal

Profit (10% of subtotal)

—— ——— T — . — T —— —— ——— — - ——_ — T T Y - ST S

Total DT&E Cost

Total Production Cost:

Engine & Avionics
Manufacturing Lakor

Material & Egquipment -
Sustaining Engineeringy
Toeling

tuality Control

Manufacturing Facilities

1.89%0e7
£FOTTEES
24204197
GEOESST .
2434252 .

2977496,

Subtotal

Profit (10% of suktotal)

Z2.01d1e7

2.01dle

Total Production Cost

c2%



Cd.d.

No Commonality

Implemented/75 Pax.

Development and Production Costs

COST ANALYSIS FOR NASA COMMUTER FAMILY: Vertical Tail.

Input: Time = 1387
Empty Weight (lhs) = d00zd
AMPF Weight, A (lke) = £1d
Maximum Speed, S (kts) = diz
Flight Test fluantity, @ D = =
Production fluantity, & P = SO0
Production Fate (planes per month) = d
. Total DTARE Cost:
ABirframe Engineering 4339649,
Development Support SE25I2.T
Flight Test Aircraft 70731724
Engines & Avionics 1261639 ' ‘
Mari. Lakor &3 923d.
Material & Equipment cSEdSd -2
Tooling SYO0STE .
@uality Control 1013100,
Flight Test Operations 100%261.9
Test Facilities O
Suhtotal 42940527
Profit (10% of subtotal) 4294053,
Total DT&E (Cost 47234520
10. Toetal Production Cost:
Engine-& Avionics 2.1027e9
Marmufacturing Labor 1.0695e2
Material & Egquipment . ITR7213IT
Sustaining Engineering 7e713d1.
Tooling 13249155
faality Control 13902301
Marnufacturing Facilities 0
Suktotal T.2C1lte?
Profit (10% of subhtotal) T.2812el

Total Production Cost Ta6100e7



Cd.S. COST ANALYSIS FOR NASA COMMUTER FAMILY: Vertical Tail.
No Commonality Implemented/100 Pax.
Development and Production Costs

£

Input: Time =
Empty Weight (lhs)y =
AMPE Weight, A (lbs) =
Maximum Speed, 8 (kts) =
Flight Test CGuantity, & D = =
Production fuantity, & P = 500
Production Fate (planes per month? d

b
LSy
oD
R )
S <]

(N

Fa. Total DTARE Cost:

Rirframe Engineering

Development Support

Flight Tecst Aircraft
Ergines & Avionics 12616392
Marn. Lahor 2454456
Material & Eguipment 704296 .4
Tooling SEZIES.
Buality Control 109077 .

Flight Test Operations 113205.7

Test Facilities . O

——— — o ————— ——" —————— T ——— T~ — o tn S

Sukrtotal 44914732

] 0N
o iy
oD
SR N
I T e
UL (N
[N |

NN

Profit (10% of subtotal) 43491472,

Total DT&E Cost d5406134
10. Total Production Cost:

Engine & Avionics F.1027e3
Marnufacturing Lakor
Material & Equipment
Sustaining Engineering
TJooling

hxality Control
Manufacturing Facilities 0

Subtotal T.2957e9
Profit (10% of suhktotal) T.2957 el

—— - — — ————— T — — — e T S (o T Y T T T T

Total Production Cost T.a2TT e

ce7



Cd.6. COST ANALYSIS FOR NASA COMMUTER FAMILY: V

. Commonality Implemented/All Sizes.
Development and Production Costs

Inputs: Time = .
AMPE Weight, A (lkhs) =
Maximum Speed, S (kts) =
Flight Test uantity, 2 D =
Preduction Gluantity, & P =
Production Fate (planes per month) =

. Total DT&E Cost:

Airframe Engineering
Dewvelopment Support
Flight Test Aircraft

Engines & Avionics 2EST2T0S
Mari. Lahbor 7831204 .
Material & Equipment 253640.4d
Tooling 7491724,
fiiality Control 1025857 . .

Flight Test Operations
Test Facilities

ertical Tail.

1987
TA0
41z

Julsl

(%]

J6£14053.

4ZEISTII

149936 .4

———— — Y — —— —— " T——— —— — f— o T . S S " o —

Sukhtotal

Profit (10% of subtotal)

Total DT&E Cost
10. Total Production Cost:

Engirne & Avionics
Manufacturing Lakor
Material & Equipment
Sustaining Engiveering
Tooling

wuality Control
Mariufacturing Facilities

1.329e10
1.9716e8
1.1665e
TETIE0OT.
15162692
Z2DEI0TEO
)

Suhtotal

Profit (10% of suktotal)

Total Proaduction Cost

1.501e10



ORIGINAL PAGE IS‘
OE POOR QUALITY]

CS.1
No Commonrality Implemented/
Development and Production Costs

Time =

AMPF Weight, A (lhs) =
Maximum Speed, S (kts) =
Flight Test Ruantity, @ D =
Production Guantity, & P =
Production Fate (planes per

Inputs

F. Total DT&E Cost:

Airframe Engineering

Development Support

Flight Test Aircraft
Engines & Avionics

Mari. Labor
Material & Eguipment
Tooling

Tuality Conmtrol
Flight Test Operations
Tecst Facilities

Sukhtotal

Profit (10% of subktotal)

Total DT&E Cost

10. Total Production Cost!
Erngine & Avionics
Manufacturing Lakor
Material & Equipment
Sustaining Engineering
Tooling

tuality Control
Manufacturing Facilities

Sukbtotal
Profit (10% of suktotal)

Total Production Cost

25 Pax.

month)

1471842 .
21759271

COST ANALYSIS FOR NASA COMMUTER FAMILY:Fuse.

Sections

1zdae1dle
2416110,

SS7IT7EY

TRLSEO0.0
Q

71022275

7102285 -

1.8930e9

Z.5d55ex

{9823

I24TS063

33091583

(8]

Z.3Z11e%

2.3211e



Co.2

.

COST ANALYSIS FOR NASA COMMUTER FAMILY:Fuse. Sectiows

No Commonality Implemented/Z&

Development and Production Costs

Inpu

=R

10.

£t

Total

Total Production

Time
AMPE Weight, A (lks)
Maximum Speed, S (kts)
Flight Test Gluantity,

Production Gluarmtity,
Production Fate (planes

2 D
p

per

DT&E Cost:

Airframe Engineeving
Development Support
Flight Test Aircraft
Engines & Avionics
Marme. Labor
Material & Equipment
Tooling
Huality Control
Flight Test Operations
Test Facilities

Subtotal

Profit (10% of subtotal)

Total DTRE Cost
Cost:

Engine & Avionics
Marnufacturing Lakor
Material & Eguipment
Sustairing Engireering
Tooling

@uality Control
Marufacturing Facilities

Subtotal
Profit

(10% of suhtotal)

Total Production Cost

Fax.
1327
RS Eo)
a1
SO0
month) = d

19495756

TIS AR

79079151
11382132
2EI187SS
2170515,
3ITSTOTO0L

-

Temldds.

7330505

" — ——————— ——— — —— — — . T Y S N — S — . —

-

L kY 40D

B

e =

00

SR 1)
o O

[urs
.

[N

TEEX

“
-
=

S0Z23I43%

- > — — rie — T — — A S S " — — S V- T — —" S—— S

—— ————— ———— o ——— — S ——_— —— T S . G —



COST ANALYSIS FOR NASA COMMUTER FAMILY:Fuse. Sections

No Commonality Implemented/S0 Pax.

Development and Production Costs

Time =
AMPF Weight, A (lke) =
Masimum Speed, S (kts) =
Flight Test Quantity, & D
Production Buantity, & P =
Production Rate

Irputs:

2 Total DTRE Cost:

Airframe Engineering

Development Support

Flight Test Aircraft
Evgines & Avionics

Man. Lakbor
Material & Egquipment
Tooling

Huality Control
Flight Test Operations
Test Facilities

Subhtotal
Profit (10% of subhtotal?
Total DTAE Cost

10. Total Production Cost:
Ergivne & Avionics
Manufacturing Lakor
Material & Equipment
Sustaining Engineering
Tooling

Guality Control
Manufacturing fFacilities

Suhtotal
Profit (10% of subtotal)

Total Production Cost

(planes per

I
J =¥

monith)

2702358
Se21473.
1.072%e3

11382132

FERE17I50

d&0d 9205

S007255.

- — —— —t———— —————————- " S~ T ——— — O ——

1.372des

13783826

T

[ ]
[xX]

&[ﬁ

= o

[N
=
\'

L

[ A RN 1]

4!

d206eSHE

eSS5d7'3901
&oT1061d

————— — o ———— " T A o — " S U T S - " — —

———— o S —— ——— —— —— — ————— —— t—— _— —{—— ——— 9=

T.04322e?

Cc31



CS.d
No Commonality Implemented/
Development and Production Costs

Time
AMPFE Weight, A (lhe)
Masimum Speed, 8 (kts)
Flight Test Guantity, & D
Production Gtuwantity, @ P

Production FRate (plarnes per

Input:

S. Total DT&E Cost?
ABirframe Engineering
Developmernt Support
Flight Teet ARircraft
Ergines & Avionics
Mari. Labor
Material & Egquipment
Tooling
tuality Control
Flight Test Cperations
Test Facilities

Suktotal

Profit (10% of suptotal)

Total DTRE Cost

10. Total Production Cost:
Engine & Avionices
Marnufacturing Lakor
Material & Equipment
Sucstaining Engirneering
Tooling
Guality Control
Marnufacturing Facilities

Subhtotal
Profit (10% of suhtotal)

Total Production Cost

COST ANALYSIS FOR NASA COMMUTER FAMILY:Fuse. Sections

75 Pax.

1927
&FEL
g1z
SO0
month) = 4
ITJT7ITes
12616393
47237351
IgII2I0.
SEeI2IIIZ
&1d32654.
1622747 .
O
1.751dez
17514015

1.9265es

Z.1027e9
£.4525eR
FSETed
391273
73579
SE= R LR

[R]

.
=52
1
-
=

YO

— s B e Sty i ——— —— ———— —— —— — Yate — G S o T S b —

d.55dde



CS.5

CST ANALYSIS FOR NASA COMMUTER FAMILY:Fuse. Sections

Ne Commonrality Implemented/100 Pax.

Development and Production Costs

Irput:

Time =

AMPE Weight, A (lhes) =

Maximum Speed, S (kts) =

Flight Test Gluantity, & D =
Productiorn Suantity, @ P =
Production Rate (planes per month)

S Total DTRE Cost:

Airframe Engineering
Development Supprort
Flight Test Aircraft

Erngines & Avionics 12616393

Man. Labor €43320747
Material & Equipment dES5ITIZ.
Tooling 2200413

fiuality Control BI62FP7.
Flight Test Operations

Test Facilities

—
o
ol
[l U]
LRy O

o

-
(]

£

dESed TS
104053335

1.7317e%

——— — — — —— ————— ] — — T ——— T — S — > —— -

Suktotal

Profit (10% of sukxtotal)

2.3217e

23d1e52E

Total DT&E Cost

i0. Total Production Cost:

Engine & Avionics
Marufacturing Lakor
Material & Equipment
Sustaining Engineering
Tooling

Guality Control
Manufacturing Facilities

Z.1027e9
R.7762ex
Z.ed45eed
7272704
i.1€&d1e2
1.140%el

0

Subtotal

Profit (10% of suhtotal)

Total Production Cost

=.003%0e?



C5.&
Commoviality Implemented/All
Developmenrt arnd Production Costs

Time
AMPR Weight, A
Maximum Speed,
Flight Test
Production
Production

Input:

(lhsD)
S (kts?
Guantity, @ D
Buantity, P
Fate (plarnes per

(n] =

“. Total DTARE Cost:
Airframe Engineering
Development Support
Flight Teet Aircraft
Engines & Avionics
Marm. Labor
Material & Egquipment
Tooling
fuality Control
Flight Test Operations
Test Facilities

Suktotal

Profit (10% of subtotal)

Total DT&E C(Cost

10. Total Production Cost:
Engine & Avionics
Manufacturing Lakor
Material & Egquipment
Sustaiming Engineering
Tooling

tuality Control
Mariufacturing Facilities

Subtotal
Profit (1DO% of suktotal)

Total Production Cost

cOsT ANALYSIS FOF NASA CDMMUfER FAMILY:Fuse. Sections

ARirplares.

1927
158

a1z

.1

00

i

-t

month?

L FRTTIZO0

ZEST7ZIO2

30977542
2053205,
J074d30L5
dOZ7020 .
) 1279437,
s)

1.15735e

11573101

1.27

3

=

o

Qe

-t -
S

1. el
773963
d.1673es
ITOA0OST

2221679
1.0061eE

e e e . — . —— T —. — — — o —— S " T T T S S B

1.£1de10



cS.7

Inputs

':.’-

COST ANALYSIS FIR NASA COMMUTER FAMILY:Fuse. Sectione
Commoniality Implemented/Excess on Z6&, 7% Pax.
Development arnd Production Costs

Time =

AMPR Weight, A (lbhe) =
Maximum Speed, S (kts) =
Flight Test Guantity, @ D
Production Ruantity, @ P =

Production Fate (planes per

Total DTAE Cost:?

ABirframe Engineering
Development Support
Flight Test Aircraft
Ermgines & Avionics
Manrn. Lakor
Material & Egquipment
Toolingyg
thuality Control
Flight Test Operations
Test Facilities

Subtotal
Profit (10% of subtotal)
Total DT&RE Cost
Total Production Cost:
Engine & Avionics
Manufacturing Lakor
Material & Eguipment
Sustaining Engineering
Tooling
uality Control
Manufacturing Facilities
Subtotal
Profit (10% of subtotal)

Total Production Cost

1937
1417
11z
1500
month) = 1z
FTT716EE.
1202566,
47134221
11332132
145856023
11623021 .
12129741
1292223 .
ZESTOE .0
0
SR77I77E

SBT77ITE.

— - — -t — ———— T o —" . o —— — o — i o ——— —

JeEeIT2I0
47277314
Q

——— ——— ——— - ——— T —— - — - {—— " — —— S — o St S ot



ORIGINAL PAGE 18
OE POOR QUALITY,

cS. COST ANALYSIS FOR NASA COMMUTER FAMILY:Fuse. Sections
Commoriality Implemented/Excess on S0, 100 Pax.
Developmenit and Production Coste

Inputs Time = 1937
AMPF Weight, A (lbs) = T120
Maximum Speed, S (kts) = a1z
Flight Test RQuantity, @ D = =
Production fuantity, & P = 1500
Production Rate (planes per month) = : 12

P Total DTRE Cost:?

Airframe Engineering 17870272
Development Support I5203I94.
Flight Test Aircraft C7&0T1255
Engines & Avionics 113=2132
Mavi . Labor 261031723
Material & Eguipment 2012006 .
Tooling 33134440
hiality Cowmtrol II3334F2.
Flight Test QOperations CEZTIZ2
Test Facilities 0
Suktotal FELEET12
Profit (10% of subtotal) FTITEIL.
Total DT&E Cost 1.0737et

10. Total Production Cost:

Erngine & Avionics S.69d1e7
Marufacturing Lakor £.5217ed
Material & Equipment i Z.7d6zed
Sustaining Engineerinvg I7274157
Tooling &70&16edd
thuality Control 2724213
Marnufacturing Facilities 0
Sukbtotal €.2106e?

Profit (10% of subtotald &£.T10e
Total Production Cost 7-4%17e%

cae



ChHal. COST ANALYSIS FOR NASA COMMUTER FAMILY: Wing.

No Commonality Implemented/25S Pax.

Development and Production Costs

fnput: Time = 1987
Empty Weight (lhs) = 16050
AMPF. Weight, A (lbks) = 158
Maimum Speed, 8§ (kts) = d12
Flight Teet fluantity, @ D = ' =
Production Guantity, & P = D00
Production Fate (planees per month) = d
9. Total DTAE Cost:
Airframe Engiveering 10469145
Development Support EA=RAE A
Flight Test Aircraft 42324245
Erngines & Avionics
Marn. Lahor
Material & Egquipment
Tooling STSe TS
Guality Control 20357722 .
Flight Test Operations 202571.0
Test Facilities O
Subtotal ) £16235342
Profit (10% of subtotal) 163594 .
Total DT&AE Cost S &7234536
10. Total Production Cost:
Engine & Avionics 1.2920e9
Manufacturing Lakor 2.153%e2
Material & Eguipment . 71702408
Sustaining Engineering 16259334
Tooling 27363592
tuality Control 22072332
Marufacturing Facilities 0
Suktotal 2.257de3
Profit (10% of suktotal) Z2.257ded

Total Production Cost Z2.d231e'?

0
X
J




CE--'.’."-

Development and Pro

Input:

ORIGINAL PAG

£ 18

OE POOR QUALITY,

CIST ANALYSIS FOR NASA COMM
No Commorality Implemented/
ductionr Costs

Time =

Empty Weight (lhs) =

AMPE Weight, A (lhe) =
Maximum Speed, S (kts) =
Flight Test Rtuantity, & D =
Production &uantity, @ P =
Production Rate {(plares per

I Total DT&R&E Cost:?

10. Total Pro

Airframe Engineering

Developmenit Support

Flight Test Aircraft
Engines & Avionics

Mari.e Lakor
Material & Equipment
Teooling

Huality Control
Flight Test DOperations
Test Facilities

Suktotal
Profit (10% of suktotal)
Total DT&AE Cost

duction Cost:?
Engine & Avionics
Marnufacturing Labor
Material & Equipment
Sustairing Engineering
Tooling

tinality Control
Manufacturing Facilities

Subhtotal
FProfit (10% of suktotal)

Total Production Coest

UTER FAMILY: Wing.
& Pa

1987

20177

1375

a1z

SO0

month) = d
12446535
2a4OEeST.
E5e 16257

11::-1:2.

15610100
14635255,
217370453
2313313 .
IoIITe .2
Q

7031407

70s61d41 .

77347547

1.89230e7

?:3&7507
ZI00S0TE

- ———" Sog o o S S P — s — A —— — — —— —— ——— —

Z2.3200e9

2L EZ0O0e R

- m oot
—— e ——— ———— ——— —— > = T S o S " S — O s —— b e

2.5520e9

0
il
1L



Ce.3.
Development and Production Costs

Time =

Empty Weight (lbs) =

AMPE Weight, A (lhs) =
Masximum Speed, S (kts) =
Flight Test Ruantity, & D =
Production Guantity, &t P =
Production Rate (planes per

Input:

9. Total DT&E Cost:

Airframe Engineering

Development Support

Flight Test Aircraft
Engines & Avionics

Mari. Labor
Material & Equipment
Teoling

tiality Control
Flight Test Cperationg
Teszst Facilities

Subtotal

Profit (10% of subtotal)

Total DT&RE Cost

10. Total Production Cost:
Engine & Avionics
Marufacturing Lakor
Material & Equipment
Sustaining Engineering
Teooling

luality Control
Marnufacturing Facilities

Suhtotal
Profit (10% of subtotal)

Total Production Cost

COST ANALYSIS FOR NASA COMMUTER FAMILY:

No Commonality Implemented/S0 Pax.

monrith)

11355132
24722520
1912696 .
291TAE7S

Ty TG
PRCPC QR - =L ]

Wing.

16261324
IT6TIAT .
70372150

—— e i — " —— —— S S S T - G 06 S U Sake S WS D o

FLZOITZY

2120953 .

1.0033ex

1.8920e3
3.3727e3
1.0860e
2612320073
433e3577
432345449

o e e~ o - ———— — T —— — — S Y T G o T — o

2.7030e?




c:f:' ldo
No Commonality Implemented/
Development and Production Costs

Time =

Empty Weight
AMPF: Weight, A (lks) =
Maximum Speed, S (kts) =
Flight Test Gluantity,
Production Mantity, & P =
Production Rate (planes per

Inputs
(lbs) =

T Total DT&E Cost:

Airframe Engineering

Development Supyport

Flight Test Aircraft
Engines & Avionics

Man. Lakor
Material & Egquipment
Tooling

Buality Control
Flight Test Qperations
Test Facilities

Suktotal

Profit (10% of suktotal)

Total DT&RE Cost

10. Total Production Cost:
Engine & Avionics
Manufacturing Lakor
Material & Egquipment
Sustaining Engineering
Tooling
Guality Control
Marufacturing Facilities

Subhtotal
Profit (10% of subtqtal)

Total Production Cost

75 Pax.

D =

month)

18616395
25781134
1 YEESAE .
I0AZT7ET
ITS1S47 .

COST ANALYSIS FOR NASA COMMUTER FAMILY: Wing.

1927
d002d
JTOes
31z

-

SO0

d

17634269
TETEO0IS.
LB01616790

&13735.4

<O

2.1027e?
T.T171ex

d5ZS2198

45722304

— ——— — o e e S S

- —— —— — — ——— " —— f— " —— T — T — " S — ta



C&eSe COST ANALYSIS FOR NASA COMMUTER FAMILY: Wing.
No Commonality Implemented/100 Pasx.
Development and Production Costs

Input: Time = 1787
Empty Weight (lbs) = 43071
AMPE Weight, A (lbs) = 4347
Maximum Speed, § (kts) = d1
Flight Test Quantity, & D = I
Production ftuantity, @ P = SO0
Production FRate (plames per month) = d
9. Total DT&E Cost:
Airframe Engineering 232T91TE
Development Support A737 332 .
Flight Test BRircraft FETT7 AT
Engimes & Avionics 12416392
Marn. Lakor ITIT7e22T
Material & Egquipment 2523340,
Tooling JIP717734
teality Control A3T2I0T .
Flight Test UOperations 74233 .4
Test Facilities O
Suhktotal « 275%el
Profit (10% of subtotal) 12759012
Total DTAE Cost 1.4035es
10. Total Production Cost:
Erngine & Avionics F.1027e9
Marufacturing Lakor d..5535ed
Material & Equipment . 1.d4361es
Sustaining Engineering IEOITSHZI
Tooling SI123021
tinality Control SF1FE01E
Manufacturing Facilities o
Suktotal Z.8561e9
Profit (10% of suktotal) ' Z.2561eR
Total Production Cost d.2d417e?

Cal



CIST ANALYSIS FOR NASA COMMUTER FAMILY:
Commowality Implemented/All Sizes.

Cé b Wing.

Development and Production Costs
Inputs Time =
AMPFR Weight, A (lbs) =
Masximum Speed, 8 (kts) =

Flight Test Guantity, @ D =

_Jun

Production Guantity, & P =
Production Fate (planes per month) = =20
#. Total DT&E Cost:
Airframe Engineering IS 1TEE
Development Support dnl 3diz.

Flight Test Aircraft
Evgines & Avionics

18920220

FIE 41=25

Mar . Lakor I2I10TZE
Material & Egquipment 26452,
Tooling FISd8d13E
Huality Control 200344, .
Flight Test COperations 11709932,
Test Facilities O
Suktotal 1.175de’
Profit (10% of subtotal) 11754449

Total DT&E Cost

1.2930eS

10. Total Production Cost:
Engirie & Avionics 9.d4701e7
Manufacturing Lakor 2.0726ed

Material & Eguipment
Sustaining Engineering

Tooling
@uality Control 1.0d43ded
Marnufacturing Facilities 0

Subtotal 1.090e10
Profit (10% of sukhtotal) 1.0905e?
Total Production Cost 1.200e10

C -+

caz



Cae?. CUST ANALYSIS FIOR NASA COMMUTER FAMILY: Wing.
Commoviality Implemented/Mid-sections for twins.

[1x

Development and Production Costs

Inputs: Time =
AMPFR Weight, A (lhs) =
Maximum Speed, 8 (kts) =
Flight Test fluwantity, @ D =
Production Zuantity, &8 P =
Production Rate (plares per

S Total DT&E Cost:

Airframe Engineering
Development Support
Flight Test Aircraft
Engines & Avionics
Man. Lakor
Material & Equipment
Tooling
uality Control
Flight Test QOperatione
Test Facilities

Suhtotal
Profit (10% of subtotal)
Total DT&E Cost
10. Total Production Cost:
Engine & Avionics
Manufacturing Lakor
Material & Equipment
Sustaining Engineering
Tooliny
thuality Control
Manufacturing Facilities
Subtotal
Profit (10% of subtotal)

Total Productiorn Cost

1927
1450
a1z
1000
morth) = =
050494 .
1532d42d .
TEEIAELS

7SI 20
1197207%
BEOTIE .2
16713385
1556370,
162095 .9

Tl t cal st 0

——— —— ————— — —— ————— —— a— —— S — PO O I T o> s

e

LTm D oo

D~
O~ g N0

I RO RN SRV ]
DL I e R ) )

[ L0 I X

{0 -

000D e

d4.30d4%e%
d.30d5e

d4.7300e3

Caz




APPENDIX D: SENSITIVITY ANALYSIS 0OF COST PARAMETERS.

The purpose of this appendix is to show the effect
of chariges in the costing parameters on the haseline
acguisition costs-. These are calculated for Loth the
EDT&E costs anrnd the subseqguent production costs. The
calculations were done with the help of a SuperCalc3
spreadsheet wusing the partial derivatives of the Ref. =
equations.

Contents page
D1+« Development cost sensitivities D&
DZ2. Production cost sensitivities D=

D1
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N ey e

Dl.

eaeiAL PAGE IS
@E;BQQR,QUALJEM

Development and Production

@D =
2P =
iz D+ P=

Airplane

3
SO0

503

W E(lke)

A (lbs).

Variahkles:

S (ktsy=
F (manth)=

dE/dA

Airplanes

Dpil =
SHP 1 =
SHR & =
Dyp 2 =
E.Rate=

a1z

dE/dS

T.Rate=
M.Fate=

dE/dl

SENSITIVITY ANALYSIS JF DEVELOPMENT COST PARAMETERS: *
NASA Family of Commuter

10
STo0

F 11000
14

=2

k]

S0

dD/ 4A

e  — — — — ——— o — — — — —— —— — — T ——— — . o - St T s S e T S T R D S S o S S S S S e N S S TS Sl S SO gl St SO T oo GBS St G e

2% Pax
36 Pa:
S0 Pax

7% Twin
100 Twin
75 Sing
100 sing

dD/d8

1050
20177

L] —4 =
a1l

40024
49071
42175
£60d1

aAD/ a6D

[y
i)
o
R

1££00.93
2641%5.84
323=t-36

dTSE7 « 06

dF /dA

TS0E.510
ITAZ.7ST
T19%.244
2EYE . FOE
2776.11Z
2726 .82
ZEOY . OZF

dF /48

173976.0
2OS4Y7 .2
“d“”l:-d
- .." '43..1 ('0

21115.5
415021

=-"4-t#'

=t et (e

&
S Y

dF /din

406TAET .
S2ETET0.
34022 .
ETILZED

'71"’7&”—" i

dT/ 44

2E7 . 9951

2777453

272.02ZT0

206 .. 4400

] u': bl
T a

A9 . S

250.4737

230 . 6320

dT/dS

—— — ——— — — ——— —— T —— T t— T ——. — ——— = T f—— " — — T f— — S~ ———" W T L —— . —t— T — — T T " G o S T —— S ——— —

15925 16
19ddé . 0
3IST7I. 22
ISTEL AT
AZTAL . BT
41572 .62
S4752.16

- — - — e So —— S S o o S S - — " S T i o S T S S s S G it

JESITELT .
SS5d1d40%.
ESS7S34.
FIS1523.
10926977
1“77&’14

3710714

aiC/ diz

403II72.7

49307 .9
SYTIEY.0
297024 .0
10716355,
1054525,

1385915

AT/ dR

1297574,
1S40703.
12273304,
ZEO00d47 .
TOT20T7E.
IS0,

3?11#d0-

dAM/ dA

DL IOSEY
100.51321
10d.1276
112.1612
115.23727
11S5.58375
121.5127

dL / dA

A505 .00
4245 .3d4%

qO0S.277
IEsz.217
II369.d470
TIRS .65

Y]

F117.066

dM/dS

S025.451
I9d5. 234
S094.754
2732.3d4d
11041 .04
10227.10
15610.72

dL/dS

IF1054.4
il )'-f'#».i( ) e i

1 1.1'-' "F 4C1 ]
1399456,
2017762,

dl /de

Z7e7. 54z
5(86.:41
dS58. 149
d3dd. 116
43T . 050
A0S0 .047

AC /7 dA

167145, &
194355 . 1
19172%2.7
242129.5

dAM/ de

11265254
1332dd622
15709017

—-. 1 l-:F--_ =,
v ) r:7= ‘_ q:

SA0IT7LS
"”nunuﬁ.

-

d$/dshp

qes. 725
55 1 .t n_‘=4

521 .1540
del 2661
d438.0311
dd0.1349
G405

d%/dDyp

401225
IPEZ0R.0
S0a173.4

1. 736

171072.3

203773
2d115€6.0

I4TEI0 .6
-7

d&C/ ds

11050.46
1702%.47
1SaA02. a2

21729.32

:4261
ST,

21d476.23

d$/dEp

SI201 .de
S9z01 . de

1dedSel.
173724202 .
2042172
279071 .
2742624,
SI0TZEeT.

4171742,

*All values are for

101.2637
Qd-EllBl

L0271
7&.”17?1

s FEOT
T e 22505

25 ..045

2760.743
I2132.557

dd25. 666
SOIZ2.219
S0 Sed
£2d7.301

-

4110293
481223 .4

S601S3.3

771d4T5.0

-7t |‘_ S ..

2277253

1029312

172.1079
172.107%
17;-1079

3 flight test airplanes.

7.4174731
7313431
7.4135d4731

7222796

TE 7 2RZTIE




DZ.

ORIGINAL PAGE IS

OE POO

R QUALITY

NASA Family of Commuter Airplares

Development and Production

P o=

! D+C P=

Airplane

S0
S0O3

W EClkbeD

A (lhs)

Variahles:

S (ktso=
F (mnth)=

dE/ dA

41z
g

dE/dS

SENSITIVITY ANALYSIS OF PRODUCTION COST PARAMETERS:
Dpit
SHP 1
SHP =2
Dp =2

E.Fate=
T.Fate=
M.Fate=

dE /di

*
10

o500
11000
14

&5

4 o
P P}

S0

4D/ dA

———————— — T S T~ —— St — — — T t— A — " — = P S . St Y P it S S T Vot S S S W GO WS S G - G S " S B G S Wl D S Sl W e S Wt

2% Pax
Z6 Pax
50 Pax
75 Twin

100 Twin
75 Sing
100 sing

16020
20177
22153
dOOZd
12071
ds175
£E0d41

dD/diD

10523
13316 .22
16600 .32
26415.24
FT2ITE 26

T1795.5
43527 .06

E942.797
SSS. 162
21d1.312
7IEE. 097

7O0S0.073
7107 .35d
EAST . P05

107”ka-
1052447 .
352404,

dF / dct

43SET .34
S22T0. 16
£Z179.37
&3787.3
1054%2.7
107%e6. 1
1334297

1631 .00%5
16d2 .. Ses
15997 . 222
1505.72d
1467 .25

1470.£32
1412.340

——— s s . s ot e e S e S, iy i ke . " T > . oy Y St o S W S D Pepan s T T B D S P S T D D S W U A P o T s S S S s SO St Gt

FITOL . &
114187.5

ISd1I. T

207629.7
2dS052. 3
244033 .. &
T21daes.2

d7 /4%

14232.10 &2C

17273.17
21067.07
3160203
I7755.42
I7152.89
42931 .27

dT/dR

70540.22
TI072.%2
72710.20
S1718.9d
S1079.53
ST276.61

dil 7dA

2123139,
ZTEEEOT.
IS7SEIZ.
£ 125005 .
TTEZ1ET .
75YS0ZZ.
10954967

R S IZ21TT73E. RST7ET.FT
e IRIO0E0. L1967 .24
Erd— dSI2E07. SES1S.58
1739423 .5 &de3532. S1252.69
162922.2 75524d47. d43122.47
160703.7 7ddezéi . 4941269
204497 .4 9476217, 45527 .45

dM/ 4A

1240754,
1de3692.
1730092,
2439785,
2ETEI0S.
279841 .
TEI4Z2d3.

dM/ di

164£557 .
2147135,
2772744.
475242,
&01I206 .
SE9242%.
24735701 .

FIEETR2.2
1162707,
1375720,
1940125,
2255914,

2210d42.

ds/dehyp

13&44.04
11331.24
10739.17
102d6.2d
10062 1d

A0/ 448

SRd7.57s

2025.741
TEOT7 025
e7d1.629
SIFT.T722
ed2d.d429
S912.562

SOeS7E .8
S994937.2
':'Ed :: ..H": oy
FIEII1.0
FSdIdT .Y

Bl Ao 4 %
125322585,

1]

dnc/ds

16129%.1
1910&60.2
22431 z.3
317172.0
TEDTIT . L
TET2O2 &

453451 . &
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APPENDIX €3 DOC COSTING CALCULATIONS.

The purpose of this appendix is to show the various
costing parameters and calculated output for the ¢two
different DOC methods. Refs. 11 and 12 were used to obtain
the methods for this analysis. Ref. 13 and 14 were used to
verify that the costing parameters were in the range of
legitimate values.
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Ei.1. DIRECT OPERATING COSTS FOR COMMUTER FAMILY

Method: Modified ATA Formulas, Beech Report, 1986.

Costs, $/flight. 25 Pax 36 Pax 50 Pax 75 Pax 100 Pax
Crew, Cc 124.80 187.20 187.20 249 .60 249460
Fuel, Cf 149.25 149.25 149.25 298.51 298.51
Hull Ins., Ci 19.15 20.66 2239 33.98 36.61
Depreciation, Cd 99.95 106.94 114.88 177}58 189.66
Airframe Maint.

Labor, Cal I287.36 3I739.87 4275.35 5817.18 6&717.61
Airframe Maint. .

Material, Cam 620.88 840.85 1133.60 2716.26 3583.71
Propulsion Sys.

Maint. Lab., Cpl 20.43 20.43 20.43 20.72 20.72
Propulsion Sys. -

Maint. Mat., Cpm 103.23 103.23 103.23 145.91 145.91
Totals ($/flight) dd25.06 5168.45 6006.3d 9459.74 112d2.34
Totals ($/bhr) 2876.29 3359.49 3I¥04.12 6148.83 7307.52
Totals ($/Pax) 177.00 143.57 120.13 126.13 112.42

Calculated DOC Breakdowns with Input

Parameters ($/Flight).

Variable 25 Pax 36 Pax SO0 Pax 75 Pax 100 Pax
CREW COST, C-c 124.80 187.20 167.20 249.60 249.60
No. of crew, N-—c 2.00 3.00 3.00 4.00 4~ 00
Crew Rate, K-c 96.00 96.00 96.00 96.00 96 .00
Block time, t-b «65 65 «65 -« 635 «65
FUEL cosT, C-f 149.25 149.2% 149.25 298.51 298.51
Jet Fuel Price,P-f 1.00 1.00 1.00 1.00 1.00
Block fuel, F-b 1000.00 1000.00 1000.00 2000.00 2000.00
HULL INS COST, C-i 19.15 20.66 22,39 3x.92 36.61
Block time, t—-b - « 65 +65 e 65 o &5 65
Acquis. cost, C-t 7363689 7948048 8611920 13069259 14079259
Ann. ins. rate, IR -01 »01 -+ 01 <01 01
Arnual utiliz., U 2500.00 2500.00 2500.00 2500.00 23500.00

£2



DEPREC.
Deprec period,
Acquis. cost, C-¢t

Prop sys cost, C-p
Anriual utiliz., U

Block time, t-b

cosT, C-d
D-a

AIRFRAME MAINT.
LABOR COST, C-al
Lab hr/flt hr, K-1
Lab hr/flt cy, K-2
Flight time, t-—-f
Block time, t-b
Ground time, t-g
Labor rate, LR
0/H burden fac., B
Airframe wght, W-a

AIRFRAME MAINT.
MATER COST, C-am
Mat. hrly fac, K-3
Mat. cyc fac, K-d
Airframe cost, C-a
Opt AVv&Eq Pr.,C-ae
Aitrframe wght, W-a
Flight time, t-f
Block time, t-b
Ground time, t-g

PROPUL SYS MAINT
LABOR COST, C-pl

No of engines, N-e

Lab.hrs/hr/eng,K-5

Lab.hrs/cy/eng,K-6

Labor rate, LR

O/H burden fac., B

Prop diam., Dia

No of blades, N-b

PROPUL SYS MAINT
MATER COST, C-pm
No of engines, N-—e
Mat cost/fl hr,K-7
Mat cost/fl cy, K-8
SHP at SLS, P-t
Prop diam., Dia
No of blades, N-b

99.95
10.00
7363689
3046044
2500.00
65

3287 .36
1.01
1.71

49
.65
16
21.67
1.80
10593

620.88&
23.30
47 .20

7363689

200000

10593
«d9
.65
<16

20.d43
2.00
-47
<03
21.67
1.80
10.00
12.00

103.23
2.00
75.07
14.83
S500.00
10.00
12.00

106.94
10.00
7948048
3046044
2500.00
<65

3739.87
1.14
1.94

.a%
&5
.16
21.67
1.80
13317

840.85
25.10
50.8d

7948048

200000

13317
49
635
.16

20.43
2.00
-47

- 03
21.67
1.80
10.00
12.00

103.23
2.00
75.07
14.83
§500.00
10.00
12.00

‘"114.88
10.00
8611920
3046044
2500.00
.65

4275.35
1.31
2.22

-49
65
.16
21.67
1.80
16601

1133.60
27.14
54.99

8611920

200000
16601
49
.65
«16

20.43
"2.00
-d7
«03
21.67
1.80
10.00
12.00

103.23
2.00

75.07

14.83
5500.00
10.00
12.00

177.58
10.00
13069259
5455466
2500.00
.65

Se17.18
1.78
3.02

.49
.65
16
21.67
1.80

26d16.

2716.26
40.87
82.80

13069259
200000
26416
.49

=65

.16

20.72
2.00
48
.03
21.67
1.80
1i4.00
12.00

145.91
2.00
106.08&
20.98
11000.00
14.00
12.00

.

189.66
10.00
14079259
Sq45Sdéee
2500.00
«&5

6717.61
2.06
2.49

+635
«16
21.67
1.80
32387

3583.71
43.98

&§9.10

1407925%
200000
32387
-49

«65S

16

20.72
2.00
483
»03
21.67
1.80
14.00
12.00

145.91
2.00
106.0¢&
20.98
11000.00
14.00
12.00
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Et.2. DIRECT OPERATING COSTS FOR COMMUTER FAMILY
Method: Modified NLF Formulas, Williams Report, 1985.
Costs, $/block hr 25 Pax 36 Pax S0 Pax 75 Pax 100 Pax
Crew 2935.32 3166.95 3IJdI.73I 3ISB6.21 4094.08
Fuel 229.62 229.62 229.62 459.24 459.24
Insurance 38.24 42.31 47,12 71.40 79.14
Depreciation 288.17 309.03 332.73 511.85 547.91
0il 1.33 1.33 1.33 2.67 2.67
Maintenance

Labor Airframe 20.33 25.90 32.62 52.70 " 64.92
Parts—-Airframe 48.04 53.36 57.40 8d.95 9d4.14
Maintenance

Labor Engines 15.92 15.92 15.92 15.92 15.92
Parts—Engines 118.33 118.33 118.33 211.92 211.92
Engine Reserves 2.32 2.32 2.32 2.32 2.32
Totals ($/bhr) JI717.61 3JI96€5.07 4183.12 S5299.20 5572.27
Totals ($/flight) 5719.40 6100.11 6435.57 8152.61 8572.73
Totals ($/Pax) 228.78 169.45 128.71 108.70 85.73

Calculated DOC Breakdowns with Input

Parameters ($/Block hr).

Variable 25 Pax 36 Pax S0 Pax 75 Pax 100 Pax
CREW (s/Bhr) 2955.32 3I166.95 3I343.73 3IB86.21 4094.08
CREW (%/St. Mile) 8.26 8.85 9.34 10.86 11.44
T:0-G.W. (1lbs) 28506 35954 43141 714419 85044
Cruise Speed (kts) 412.00 412.00 412.00 412.00 412.00
Block speed 3I58.00 3I5E.00 3I58.00 3I5S.00 358.00
FUEL COST 229.62 229 .62 229.62 459.24 459.24
Jet Fuel Price/gal 1.00 1.00 1.00 1.00 1.00
Block fuel (1lbhs) 1000.00 1000.00 1000.00 2000.00 2000.00
Block time (hrs)’ &S 65 65 «635 « 65
INSURANCE COST 3Ig.24 42.31 a7.12 71.40 79.14
# of Pass. Seats 25.00 36.00 50.00 75.00 100.00
Initial cost (%) 7363689 79480438 B611920 13069259 14079259
Annual util.(bhrs) 2500.00 2500.00 2500.00 2500.00 2500.00
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DEPRECIATION
Initial cost (%)
Cost of engines($)
Annual util.(bhrs)

MAINTENANCE
LABOFR AIRFRAME

Flight time (bhrs)
Block time (bhrs)
Ground time (bhrs)
Engine Wght (1lbs)
O:W.E. (lbs)

Labor rate ($/hr)

PARTS—-AIRFRAME
Initial cost (%)
Cost of engines(s)
Flight time (bhrs)
Block time (bhrs)
Ground time (bhrs)

MAINTENANCE

LABROR ENGINES
No of engines
Labor rate ($/hr)
Flight time (bhrs)
Block time (bhrs)
Ground time (bhrs)

PARTS—ENGINES
No of engines
Cost of engines(s$)
Flight time (bhrs)
Block time (bhrs)

oIL

No of engines

0il cost ($/gal)
Flight time (bhrs)
Block time (bhrs)
SHP per engine

ENGINE RESERVES
Overhaul cost (%)
OH time lapse(bhr)
No of engines
Flight time (bhrs)
Block time (bhrs)

288.17
7363689
30460dd
2500.00

20.33
49

65

-16
1000.00
16050
21.67

43.0d
7363689
3046044
=49

« 65

16

15.92
2.00
21.67
-49
«65
.16

118.33
2.00
304&044
.49

»65

1.33
2.00
15.00
49
65

5500.00

2.32
1400.00
1000.00

2.00

-49
65

309.03
7948048
3046044
2500.00

2%5.90
49

65

16
1000.00
20177
21.67

53.36
794804&
3046044

-49
65
«16

1i5.92
2.00
21.67
«49
«65
16

118.33
2.00
3046044
-49

-65

1.33
2.00
15.00
=49

65
$500.00

2.32
1400.00
1000.00

2.00

49
«6S

" 332.73
8611920
3046044
2500.00

32.62
49

«&5S

<16
1000.00
251353
21.67

59.40
€611920
3046044

-d9
«&5S
«16

15.92
2.00
21.67
«49
€5

16

118.33
2,00
3046044
Y- X

<65

1.33
2.00
15.00
-49

=
S$500.00

2.32
1400.00
1000.00

2.00

Y- &)
« &5

511.8%5
13069259
5455466
2500.00

52.70
49

&5

16
1000.00
40024
21.67

84 .95
13069259
5455466
49

«65

«1é

15.92
2.00
21.67
-d49
+ 65

16

211.92
2.00
5455466
-

&5

2.67
2.00
15.00
-d9
635

11000.00

2.32
1400.00
1000.00

2.00

-4

. «63

547 .91
14079259
5455466
2500.00

64.92
«-49

«635

16
1000.00
49071
21.67

9d4.14
14079259
5453466
«d9

65

«16

15.92
2.00
21.67
49
«65
16

211.92
200
5455466
-49

65

2.67
2.00
15.00
.49
65

11000.00

2.32
1400.00
1000.00

2.00

-49
«65

ES



E2.1. COMMON DIRECT COPERATING COSTS FOR COMMUTER FAMILY
Method: Modified ATA Formulas, Beech Report, 1986.

Costs, $/flight. 25 Pax 36 Pax 50 Pax 75 Pax 100 Pax
Crew, Cc 124.80 187.20 187.20 249.60 2d49.60
Fuel, Cf 149.25 149.25 149.25 29¢.51 298.51
Hull Ins., Ci 15.77 17.29 19.02 30.60 33.23
Depreciation, Cd 8d.42 91.d41 99.35 162.06 174.13
Airframe Maint.

Labor, Cal I612.58 3II9D6.90 d275.34 6183.27 6752.40
Airframe Maint. _ ’

Material, Cam 609.13 777 .08 966.57 2673.73 3I281.40
Propulsion Sys.

Maint. Lab., Cpl 17.03 17.03 17.03 17.27 17.27
Propulsion Sys.

Maint. Mat., Cpm 103.23 103.23 103.23 145.91 145.91
Totals ($/flight) 4716.22 5299.40 5S816.99 9760.96 10952.45
Totals ($/bhr) 7255.72 8152.92 89d49.22 15016.85 16849.93
Totals ($/Pax) 188.65 147.21 116.34 130.1%5 109.52

Calculated DOC Breakdowns with Input

Parameters ($/Flight).

2500.00

Variable 25 Pax 36 Pax 50 Pax 75 Pax 100 Pax
CREW COST, C~c 124.80 187.20 187.20 249.60 249.60
No. of crew, N-c 2.00 3.00 I.00 4.00 4.00
Crew Rate, K-c 96.00 96.00 96.00 96 .00 96 .00
Block time, t-b 65 «65 65 «65 - 63
FUEL coOsT, C-f 1d9.25 149.25 149.2% 29¢.51 298.51
Jet Fuel Price,P-f 1.00 1.00 1.00 1.00 1.00
Block fuel, F-b 1000.00 1000.00 1000.00 2000.00 2000.00
HULL INS COST, c-i 15.77 17.29 19.02 30.60 33.23
Block time, t-b - «65 65 <65 » 65 65
Acquis. cost, C-t 6065436 6649615 7313437 11770826 12730826
Anne. ins. rate, IR - 01 - 01 .01 .01 <01
Annual utiliz., U 2500.00 23500.00 2500.00 2500.00
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DEPREC. COST, C-d

Deprec period, D~-a
Acquis. cost, C-t

Prop sys cost, C—p
Annual utiliz., U

Block time, t-b

AIRFRAME MAINT.
LABOR COST, C-al
Lab hr/flt hr, K-1
Lab hr/flt cy, K-2
Flight time, t-f
Block time, t-b
Ground time, t-g
Labor rate, LR
O/H burden fac., B
Airtframe wght, W-a

AIRFRAME MAINT.
MATER COST, C-am
Mat. hrly fac, K-3
Mat. cyc fac, K-4
Airframe cost, C-a
Opt AV&Eq Pr.,C-ae
Airframe wght, W-a
Flight time, t-f
Block time, t-b
Ground time, t-g

PROPUL SYS MAINT

LABOR COST, C-pl
No of engines, N-e
Lab-hrs/hr/eng,K-5
Lab.hrs/cy/eng,K—6&
Labor rate, LR
0/H burden fac., B
Prop diam., Dia
No of blades, N-b

PROPUL SYS MAINT
MATER COST, C-pm
No of engines, N-e
Mat cost/fl hr,K-7
Mat cost/fl cy K-8
SHP at SLS, P-t
Prop diam., Dia
No of blades, N-b

8d4.42
10.00
6065436
J0d460dd
23500.00
Q65

3612.58
1.11
1.87

.49

- 65

16
21.67
1.50
12545.94

609.13
19.30
39.10

6065436

200000

12%54%.94

49
-65
=16

17.03
2-00
.47
«03
21.67
1.50
10.00
12.00

103.23
2.00
75.07
14.83
5500.00
10.00
12.00

91.41
10.00
6649615
3046044
2500.00
65

3956 .90
1.21
2.05

49

«65

16
21.67
1.50
14640.12

777.08
21.10
42.74

66439615
200000
14640.12
49

65

«16

17.03 .

2.00
-47
.03

2167

1.50
10.00
12.00

103.23
2.00
75.07
14.83
5500.00
10.00
12.00

99.35
10.00
7313487
3046044
2500.00
I65

427S5.34
1.31
2.22
49

«635

«16
21.67
1.50

16600.98

966 .57
23.14
d46.88

7313487

200000

16600.98

«49
«65
«16

17.03
2.00
.47
«03
21 .67
1.50
10.00
12.00

103.23
2.00
75.07
14.83
S500.00
10.00
12.00

162.06
10.00
11770826
5d455d6é
2500.00
+65

6183.27
1.89
3.21

.49
65
16
21.67
1.50

28822.86

2673.73
36.87
74.70

11770826
200000

28822.86

-49
65
.16

17.27
2.00
.48

- 03
21 .67
1.50
14.00
12.00

145.91
2.00
106.08
20.98
11000.00
-14.00
12.00

174413
10.00
12780826
5455466
2500.00

635

&67352.40
2.07
3.50
=49
-65

16
21.67
1.50

32621416

3281.40
39.98
81.00

12780826

200000

32621.16

.49
+65
«16

17.27
2.00
-48

« 03
21.67
1.50
14.00
12.00

14S5.91
2-00
106.08
20.98
11000.00
14.00
12,00
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Calculated DOC Breakdowns with Input

£E2.2. COMMON DIRECT OPERATING COSTS FOR COMMUTER FAMILY
Method: Modified NLF Formulas, Williams Report, 198S.
Costs, $/block hr 25 Pax 36 Pax 50. Pax 75 Pax 100 Pax
Crew 2955.32 3J166.95 3I343.73 3886.21 4094.08
Fuel 229.62 229-62 229.62 45%.24 459.24
Insurance 32.00 36.08 40.88 65.17 72.91
Depreciation 241.82 262.67 286.37 465.50 501.56
0il 1.33 1.33 1.33 2.67 2:67
Maintenance

Labor Airframe 24.32 28.61 I2.62 57.63 65.40
Parts—-Airframe JE.22 41.53 47 .52 73.13 82-32
Maintenance

Labor Engines 15.92 15.92 15.92 15.92 15.92
Parts—-Engines 118.33 118.33 118.33 211.92 211.92
Engine Reserves 2.32 2.32 2.32 2.32 2.32
Totals ($/bhr) I657.21 3IF0IJ.3I7 4118.71 5239.71 5508-34
Totals ($/flight) 237719 2537.19 2677.16 3405.81 3530.42
Totals ($/Pax) 95.09 70.48 53.54 45.41 35.80

Parameters ($/Block hr).

Variable 25 Pax 36 Pax 50 Pax 75 Pax 100 Pax
CREW ($/Bhr) 295%5.32 3166.95 3II343.73 3886.21 4094.08
CREW ($/St- Mile) 8.26 .85 9.3a 10.86 11.44
T.-0.G-W. (1bs) 28506.00 359%4.00 431d1.00 71419.00 85044 .00
Cruise Speed (kts) 412.00 412.00 d12.00 412.00 412.00
Block speed 358.00 3I58.00 3%8.00 358.00 358.00
FUEL COST 229.62 229.62 229.62 459.24 459.24
Jet Fuel Price/gal 1.00 1.00 1.00 1.00 1.00-
Block fuel (lbs) 1000.00 1000.00 1000.00 2000.00 2000.00
Block time (hrs): .65 .65 65 65 .65
INSURANCE COST 32.00 36.08 40.83 65.17 72.91
# of Pass. Seats 25.00 36.00 £0.00 7%5.00 100.00
Initial cost (%) 6065436 6649615 7313487 11770826 12780826
Annual util.(bhrs) 2500.00 2500.00 2500.00 2500.00 2500.00
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DEPRECIATION
Initial cost (%)
Cost of engines($)
Annual util.(bhrs)

MAINTENANCE
LABOFR AIRFRAME

Flight time (bhrs)
Block time (bhrs)
Ground time (bhrs)
Engine Wght (1lbs)
O.W.E. (lbs)

Labor rate ($/hr)

PARTS—-AIRFRAME
Initial cost (s$)
Cost of engines($)
Flight time (bhrs)
Block time (bhrs)
Ground time (bhrs)

MAINTENANCE

LABOR ENGINES
No of engines
Labor rate ($/hr)
Flight time (bhrs)
Block time (bhrs)
Ground time (bhrs)

PARTS-ENGINES
No of engines
Cost of engines(s)
Flight time (bhrs)
Block time (bhrs)

OoIL

No of engines

0il cost ($/gal)
Flight time (bhrs)
Block time (bhrs)
SHP per engine

ENGINE RESERVES
Overhaul cost (%)
OH time lapse(bhr)
No of erngines
Flight time (bhrs)
Block time (bhrs)

241.82
6065436
3046044
2500.00

2d .32
+49

«65

+16
1000.00
19009.00
21.67

36.22
6065436
3046044

-49
« 65
16

15.92
2.00
21.67
49
«65
e16

118.33
2.00
3046044
-4

«65

1.33
2.00
15.00
.49

«6S
5500.00

2.32
1400.00
1000.00

2.00

+ 65

262.67
6649615
3046044
2500.00

28.61
-4
<635
- +16
1000.00
22182.00

21.67

41.53
66496135
3046044

.49
65
16

15.92
2.00
21.67
«49
«65

«16 .

118.33
2.00
3046044
«49

65

1.33
2.00
15.00
«d9

« 65
5500.00

2.32
1400.00
1006.00

2.00

-49
«65

286.37
7313487
3046044
2500.00

32.62
49

«65

16
1000.00
25153.00
21.67

47 .58
7313487
3046044

.49
65
<16

15.92
2.00
21.67
a9
65
o 16

118.33
2.00
30460449
a9

65

1.33
2.00
15.00
-a9

<65
5500.00

2.32
1400.00
1000.00

2.00

-49
e 65

465.50
11770826
54355466
2500.00

S57.63
«49

265

16
1000.00
43671 .00
21.67

73.13
11770826
5455466
49

65

°16

15.92
2.00
21.67
-49
65
«16

211.92
2.00
5455466
-49

65

2.67
2.00
15.00
«49

«65
11000.00

2.32
1400.00
1000.00

2.00

-49
e&5

S01.56

12780826

5455466
2500.00

65.40
.49
+65
16

1000.00
49426.00
21.67

B2.32
12780826
5455466
49

 +65

16

15.92
2.00
21.67
-49
«65
-16

211.92
2.00
5455466
a9

265

2.67
2.00
15.00
«49
e 63

11000.00

2.32
1400.00
1000.00

2.00

49
e 65
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